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Heterocyclic Ether Substituted Imidazoquinolines 

field of the Inventton 

This invention relates to imidazoquinoline compounds that have ether and 
heterocycle or hcteroaiyl fimctionaKty at the 1 -position, and to pharmaceutical 
compositions containing such compounds. A further aspect of this invention relates to the 
use of these compounds as immunomodulators, for inducing cytokine biosynthesis in 
animaB, and in die treatment of diseases^ including viral and neoplastic diseases. 

Backeroond of the Ipventlon 

The first reliable report on the l//-tnudazo[4»5-c]q;umoline ring system, Backnum 
et al.. J. Org. Cbem. 15, 1278-1284 (1950) describes fbt ^thesis of l-(6-medioxy-8- 
qumolinyl>2-methyl-l/f-nnidazo[4,5-c]quinoline for possible use as an antimalarial 
agent Subsequently, syntheses of various substituted lB-iniida2o[4,S<;] quinolines were 
reported. For example, Jain ct al.. J. Med. Chem. 1 1, pp. 87-92 (1968), synthesized die 
compound l-[2-(4-pipcrid3i)ediyl]-l/Aimida2o[4,5-c]quinoline as a possible 
anticonvulsant and cardiovascular agent Also, Baranov et al., Chem. Abs. 85, 94362 
(1976), have reported several 2-oxoimidazo[4,5-<:]qiiinolines, and Bercnyi et al^ i 
HetenxsvcHc Chem. 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4,5* 
c]quinolines. 

Certain l/f-iimda2o[4,5-c]quinolin-4-amine8 and 1- and 2-substituted derivatives 
thereof were later found to be useful as antiviral agents, bronchodilators and 
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338; 
4,698,348; 4.929,624; 5,037,986; 5,268^76; 5,346,905; and 5,389,640, all of which arc 
incoiporatBd herein hy rcfisrcnce. 

There continues to be interest in die inudazoquinoline ring system. Certain IH- 
imidazo[44-c] nfl^hdryridhie-4-amines, IH-imidazo [4,5-c] pyridin-4-aniines, and IH- 
imidazo[4,5-c] quinolin-4-amines havmg an cdier containing substituent at the 1 position 
are known. These are described in U.S. Patent Nos. 5,268,376; 5^89,640; 5,494,916; and 
WO 99/29693. 
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There is a continuing need for compounds that have the ability to modulate the 
immune response, by induction of cytokine biosyntiiesis or other mechanisms. 

Summary of the Invention 

5 We have found a new class of compounds that are useful in inducing cytokine 

biosynthesis in animals. Accordingly, this invention provides imidazo[4, 5-c]quinoline-4- 
amine and tetiahydroimidazo[4, 5-c]quinoline-4-amine compounds that have an ether 
containing substituent at the 1 -position. The compounds are described by Formulas (I), 
(n), (m) and (IV), which are defined in more detail infra. These compounds share the 

10 general structural formula 




wherein X, Ri, Ra, and R are as defined herein for each class of compounds having 
15 Formulas (I), (II). (HI) and (IV). 

The compounds of Formulas (I), (II). (HO, and (IV) are usefiil as immune 
response modifiers due to their ability to induce cytokine biosynthesis and otherwise 
modulate the immune response when administered to animals. This makes the compounds 
uscfiil m the treatment of a variety of conditions such as viral diseases and tumors that arc 
20 responsive to such changes in the immune response. 

The invention further provides pharmaceutical compositions containing the 
immune response modifying compounds, and mefliods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in 
- an aniinal by administering a compound ofFormuk(0,(II),(ffl).OT (IV) to 
25 In addition, the invention provides mefliods of synthesizing the compounds of the 

invention and intermediates useful in the synthesis of fliese compounds. 
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Petaaed Descriptioii of the Invention 

As mentioned earlier, we have found certain compounds that mauce cytokine 
biosynthesis and modify the immune response in animals. Such conqjounds are 
represented by Formulas (I), (D), (m). and (TV), as shown below. 

Imidazoquinoline compounds of the mvention, which have ether and heterocyclyl 
or heteioaiyl functionality at the 1-position are represented by Formula (I): 



10 




X-O-Ri 



0) 

wherein: X is -CHR3-, -CHRa-alkyl-, or -CHRa-alkenyl-; 



Ri is selected from the group consisting of: 
-heteroaiyl; 
-heterocyclyl; 
1 5 -R4- heteroaryl; and 

•R4~heterocyclyl; 
R2 is selected from the group consisting of: 
-hydrogen; 
-alliyl; 

20 -aDoenyl; 

-heteroaryl; 
•heterocyclyl; 
-aDcyl-Y-alkyl; 
25 -alkyl-Y-alkenyl; 

-alkyl-Y-aryl; and 

- alkyl or alkcnyl substituted by one or more substituents selected 
from die group consistmg of: 
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OH; 
-halogen; 

-N(R3)2; 

-CO-N(R3)2; 

-CO-Cuioalkyl; 

^0-0-Cmo alkyl; 

-Nj; 

-aiyl; 

-heteioaiyl; 
-heterocyclyt 
-CO-aryl; and 
-CO-heteioaryl; 

R4 is alkyl or alkenyl, which may be intemtpted by one or more -O- 
groiips; 

each Ra is independency H or Cmo aOgrU 
each Y is independently -O- or -S(0)(«-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cj.io 
alkyU Ci-io alkoxy, hydroxy, halogen and trifhioromethyl; 
or a pharmaceutically acceptable salt thereof. 



The invention also provides unidazoquinoline compounds that contain etiier 
functionality at the 1 -position, where the eflier containing substituent also contains an 
alkynyl group and a hetcrocyclyl or heteroaryl group. These compounds are represented 
by Formula (Q): 
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(CH2)i.i(r-C=C— R,o 



5 wherein: Xis-<:m3-,<m^j-^lkyKor-CHR3wdke^ 

Rio is selected fiom &e group consisting of heteroaiyl and heterocyclyl; 
R2 is selected from ttie group consisting ot 

-hydrogen; 

-alkyl; 

10 -alkenyl; 

-aryl; 

-heteroaiyl; 
-heterocyclyl; 
-allqrl-Y-alkyl; 
15 -alkyl-Y-alkenyl; 

-alkyl-Y-aryl; and 

-alkyl or alltenyl substituted by one or more substituents selected 
fiom the group consisting of: 
-OH; 

20 -halogen; 

-CO-N(R3)2; 
-CO-CMoalkyl; 
-C(M>-C|.ioallorl; 
25 -N3; 

-ar)d; 

-heteroaiyl; 
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-heterocyclyl; 
-CO-aiyU and 
V -CO-heteroaryl; 
n is 0 to 4; 

5 each R3 is independently H or Ci.ioaDcyl; 

each Y is independently -O- or -S(0)o-2-; and 

each R present is independently selected fix>m the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt tiiereot 

10 

The invention also includes tetzahydroimidazoquinoline compounds that bear an 
ether and heterocyclyl or heteroaiyl containing substituent at the 1 -position. Such 
tetrahydroimidazoquinoHne compounds axe represented by Fonnula (HI): 




15 

m 

wherein: X is -<:HR3-, -CHRj-alkyl-, or -CHRa-alkenyl-; 
Ri is selected firpm fte group consisting of. 
-heteroaiyl; 
20 -heterocycl^; 

-R4- heteroaiyl; and 
-R4-heterocyclyl; 
R2 is selected from the group consisting of: 
-hydrogen; 
25 -alkyl; 

-alkenyl; 
-aryU 
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-heteroaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-aDcyl-Y-alkenyl; 
5 -aDcyl-Y-aryi; and 

- a^l or attienyl substituted by one or more substitucnts selected 
from the group consisting of: 

-OH; 

-halogen; 

10 .N(Rj)2; 

-CO.N(R3)2; 
-CO-CMoalkyl; 
-CO-0-C|.ioalkyl; 
-N3; 

15 -aiyl; 

-heteroaiyl; 
-hctcrocyclyl; 
-CO-aiyl;and 
-CO-heteioazyl; 

20 Ri is alkyl or alkenyl, which may be intemipted by one or more -O- 

groups; 

each R3 is independently H or Cmo aDcyl; 
each Y is independently -O- or -S(0)o-i-; 
n is 0 to 4; and 

25 each R present is independently selected from the group consisting of Cmo 

allcyl, Clio ^oxy, hydroxy, halogen and trifhioromediyl; 
or a phannaceuticaDy acceptable sak &eieof. 
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An additional class of immune response modi^ng compounds of the invention aie 
tetrahydioimidazoquinoline compounds that have an ether containing substituent at the I- 
position, whore the ether containing substituent also contains an alkynyl group and a 
heterocyclyl or heteroaiyl group. These compounds arc represented by Formula (IV): 



N 

X-0— (CH2)mo— C=CRio 



(IV) 

wherein: X is -CHR3-, -CHRs-alkyl-, or -CHRj-alkenyl-; 

Rio is selected from the group consisting of heteroaryl and heterocyclyl; 
10 Ri is selected from tiie group consisting of. 

-hydrogen; 
-alkyl; 
-alkcnyl; 
-aiyU 

15 -heteroaryl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkeiiyl; 
-aH^l-Y-aryl; and 

20 - aU^i or alkenyl substituted by one or more substituents selected 

from the group consisting o£ 
-OH 
-halogen; 

25 -CO-N(R3)2; 

-CO-Cmo alkyl; 
-CO-O-Ci-ioanqrU 
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10 



-N3; 
-aiyl; 

-heteroaiyl; 
-hctcrocyclyl; 
-CO-aiyl; and 
-CO-heteroaryl; 
each R3 is independently H or C^o aDcyl; 
each Y is independently -O- or -SCOVi-; 
n is 0 to 4; and 

each R present is independency selected ftom the group consisting of Ci.jo 
alk3^, Cmo alkoxy, hydroxy, halogen and trifluoromefbyl; 
or a pbarmaceutically acceptable salt diereof. 

Preparation of the Compounds 

^ ^ Compounds of the invention can be prepared according to Reaction Scheme I 

where R, Ra, X and n are as defined above and Rn is alkyl substituted by a heteroaiyl 
group wherein tte heteroaryl group may be unsubstituted or may be substituted as defined 
infra or Ri 1 is substituted heteroaiyl as defined infra with the proviso that if R| 1 is 
substituted heteroaiyl at least one substitucnt is a strong electron withdrawing group 

20 . located arrA<7 or /Tora to the ether bond. 

In Reaction Scheme I a 4-amino-l//-iinida2o[4,5-c]quinolin-l-yl alcohol of 
Foimula X is alkylated with a halidc of Formula XI to provide a l^-imidazo(4,5- 
c]quinolin-4-ainine of Formula XII which is a subgenus of Fonnula L The alcohol of 
Fonnula X is reacted wife sodium hydride in a suitable solvent such as NJ^- 

25 dimc%lfonnamide to form an alkoxide. The hafide is tiien added to the reaction mixture. 
The reaction can be carried out at ambient temperature or with gentle heating (-50*X^) if 
desired. The product or a phannaccutically acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Geister, U.S. Patent 

30 No. 4,689,338 and Gcrster ct al., U.S. Patent No. 5.605,899, the disclosures of which are 
incorporated by reference herein; odiers can readOy be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
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5,175^96; Nikolaides et al., U.S. Patent No. 5,395,937; and Geister eL al., U.S. Patent No. 
5,74 1 ,908, tbe disclosures of which are incorporated by reference hCTein. Many halides of 
Formula XI are conmercidly available; others can be readily prepared using known 
synthetic methods. 

5 

Reaction Scheme I 




XI XII R,^ 



10 Compounas of the invenfion can also be pr^ared according to Reaction Scheme H 

where R, Ra, Ru, X and n are as defined above. 

In step (1) of Reaction Scheme n the hydroxy group of a lH«imidazo[4,5- 
c]quinolin-l-yl alcohol of Formula xm is protected wilh a benzyl group. The alcohol of 
Formula Xfll is reacted with sodium hydride m a suitable solvent such as N 

1 5 dimethylformamide to form an alkoxide. The alkoxide is then alkylated with benzyl 
bromide to provide a compound of Formula XIV. The reaction can be carried out at 
ambient temperature. Many compounds of Formula XEI are known, see for example, 
Gcrstcr. U.S. Patent 4,689338; others can readily be prepared using known synthetic 
routes, see for example, Gcrster et al., U.S. Patent No. 5,605,899 and Gcrster, U.S. Patent 

20 No. 5,175,296. 

In step (2) of Reaction Scheme H a compound of Formula XIV is oxidized to 
provide a lif-imidazo[4,5-c]qumoline-5N-oxidc of Formula XV using a conventional 
oxidizmg agent capable of forming N-oxides . Preferably a solution of a compound of 
Formula XTV in a suitable solvent such as chloroform or dichloromethane is oxidized 
25 using 3-chloroperoxybenzoic acid at ambient temperature. 

In step (3) of Reaction Scheme H a lH-imidazo[4,5-c]quinolirie-'5N-oxide of 
Formula XV is chlorinated to provide a 4-chloro-lif-imidazo[4,5-clquinoline of Formula 
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XVI. Preferably a solutiraofa compound ofFormula XV in a sdtable solvent suc^ 
toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) of Reaction Scheme II a 4-chloTO-lif-imidazo[4,5-c]quinoline of 
Fonnula XVI is reacted with phenol to provide a 4-phenoxy-l//-imidazo[4,5-c]quinoline 
5 of Fonnula XVII. The phenol is reacted with^dium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is then reacted* at an elevated temperature 
witfi a compound of Formula XVI. 

In step (5) of Reaction Scheme n the benzyl protecting gtoup is removed fiom a 
compound of Formula XVII to provide a 4-phenoxy-lff-imidazo[4,5-c]quinolin-l-yl 
10 alcohol of Formula XVIEL The reaction is preferably carried out by adding triflic acid in a 
controlled fashion to a solution of a compound of Fonnula XVH in a suitable solvent such 
as dichlorometfaane at ambient temperature. 

In step (6) of Reaction Scheme n a 4-phenoxy-lH-imidazo[4,5-c]quinolin-l-yl 
alcohol of Formula XVm is alkylated with halide Hal-Ru to provide a 4-phenoxy-li/- 
15 imidazo[4^-<:]quinolin-l-yl ether of Formula XDC The alkoxide of a cono^xnmd of 
Fonnula XVm is formed by addii^ the alcohol to a bipbasicmbcture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromeftane in the presence of a phase 
transfer catalyst such as benzyltrimethlammonium chloride. The alkoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 
20 In step (7) of Reaction Scheme II a 4-phcnoxy-lJ/-imidazo[4,5-c]quinolin-l-yl 

ether of Formula XDC is aminated to provide a l/f-imida2o[4,5-c]quinolin-4-amine of 
Formula XII which is a subgenus of Formula I. The reaction can be carried out by 
combining a compound of Fomiula XDC wiA ammonium acetate and heating the resulting 
mixture at -150^. The product or a pharmaceutically acceptable salt thereof can be 
25 isolated u»ng conventional methods. 
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Reaction Scheme n 




5 Tetrahydroimidazoquinolines of the invention can be prepared according to 

Reaction Scheme III where R, Ri, R41, X and n are as defined above. 

In Reaction Scheme ffl a 4-amino-6J,8.9-tetrahydro-l/f-imidazo[4,5-c]quinolm^ 
yl alcohol of Formula XX is alkylated with a halide of Formula XI to provide a 6,7,8,9- 
tctrahydio-l/^imidazo[4,5-c]quinolin-4-ainine of Fonnula XXI which is a subgcmis of 

12 
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Foimula JR. The alcohol of Fonnula XX Is reacted wiUi sodium hydride in a suitable 
solvent such as N,N-dimethyIfonnamide to fonn an alkoxide. The alkoxide is then 
combined with the halide. The reaction can be carried out at ambient temperature. The 
product or a phannaceutically acceptable salt thereof can be isolated using conventional 
5 methods. 

Many tetrahydro-li/rimidazo[4»5=c]quinolines of Formula XX are known, see for 
example, Nikolaides et aL, U.S. Patent No. 5,352,784; others can be prepared using known 
syntiietic me&ods, see for example, Lindstrom, U.S. Patent No. 5,693,811; the disclosures 
of which are incorporated by reference herein. 

10 

Reaction Scheme m 




XX XI XXI R,, 



1 5 Compounds of the invention can be prepared according to Reaction Scheme IV 

where R, R2, X and n are as defined above and R12 is a heteroaryl group which may be 
unsubstituted or substituted as defined m^a. 

In step (1) of Reaction Scheme IV a li/-niiidazo[4,5-c]quinolin-l-yl alcohol of 
Formula Xm is alkylated with a halide of Formula XXH to provide a l/f-imidazo[4,5- 

20 c]quinolin-l-y1 e&er of Fonnoht XXm. The con^und of Fonnula Xm and the halide of 
Formula XXQ are combined in a btphasic mixture of 50% aqueous sodium hydroxide and 
a suitable solvent such as dichloromethane in tiie presence of a phase transfer catalyst such 
as benzyltrimethylarrmionium chloride. The reaction can be run at ambient temperature, 
hi step (2) of Reaction Scheme IV a l/f-imidazo[4,5-^]quinoline of Formula XXm 

25 is oxidized using die mediod of step (2) of Reaction Scheme II to provide a IH- 
imida2o[4,5-^]quinoline-5N-oxide of Formula XXTV. 
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In Step (3) of Reaction Scheme IV a lH-iniidazo[4,5-c]qumolme-5N-oxide of 
Formula XXIV is reacted with trichloroacetyl isocyanate to provide a 1 jy-imida2o[4>- 
c]quinolin-4-yl acetamide of Formula XXV. Preferably the isocyanate is added in a 
controlled feshion at ambient temperature to a solution of the 5N-oxide in a suitable 

5 solvent such as dicblorometfaane. 

In step (4) of Reaction Scheme IV a l/f-nnidazo[4,5-c]quinolin-4-yl acetamide of 
Formula XXV is hydrolyzed to provide a l/f-imidazo[4,5-c]quinolin-4-amine of Formula 
XXVL The hydrolysis can be carried out by conventional methods preferabfy by treating 
a solution of a compound of Formula XXV in me&anol witii sodium methoxide. 

10 In step (S) of Reaction Scheme IV lH^imidazo[4,5-c]quinolin-4-amme of Formula 

XXVI is coupled wilfa a haJide of formula Hal-Ru usirig a transition metal catalyst to 
provide a lH"iniida2o[4,5-clquinolin-4-amine of Formula XXVn which is a subgenus of 
Formula IL Preferably a compound of Formula XXVI is combined with the halide in the 
presence of copper (I) iodide, dicblorobis(triphenylphosphine)palladium{II), and excess 

15 triethylamine in a suitable solvent such as N,N-dimethylformamide or acetonitrile. The 
reaction is preferably carried out at an elevated temperature (60-80°C). The product or a 
pharmaceutically acceptable salt Aereof can be isolated using conventional methods. 

20 



25 



30 
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Reaction Scheme IV 




Compounds of the invention can be prepared accoidmg to Reaction Scheme V 
where R,R2,Ri2,Xandnareas defined above and BOC is reTt-bntoxycazboxiyL 
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In step (1) of Reaction Scheme V the amino group of a l!flMmidazo[4^-c]quinolin- 
4-amine of Formula XXVI is protected with (erf-butoxycaibonyl groups. A compound of 
Fomiula XXVI is combined with di-^erf-butyl dicaibonate in a suitabld^ solvent such as 
N^-dimethylfonnamide in the presence of 4-(dimetfaylamino)pyridjne and triethylamine. 

5 The reaction is carried out at an elevated temperature (80-8 5°C). 

In step (2) of Reaction Scheme V a protected li/-imidazo[4,5-c]quinolm-4-amine 
of Formula XXVm is coupled with a halide of formula Hal-Ri2 using a transition metal 
catalyst to provide a protected lif-imidazo[4,5-c]quinolin-4-amine of Formula XXDC 
Preferably a compound of Formula XXVm is combined with the halide in the presence of 

10 copper (I) iodide, dichlorobis(triphenylphosphine)palladium(II)» and excess triethylamine 
in a suitable solvent such as N^-dimethylformamide or acetonitrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (40-80^). 

In step (3) of Reaction Scheme V the protectmg gro\tps are removed by hydrolysis 
under acidic conditipns.to provide a l//-imida2o[4,5-<:]quinolin-4-amine of Fomiula 

15 XXVn which is a subgenus of Formula H. Preferably a compound of Formula XXDC is 
treated with trifluoroacetic acid in a suitable solvent such as dichloromethane. The 
reaction can be run at ambient temperature or at a reduced temperature ((fC). The product 
or a phaimaceutically acceptable salt thereof can be isolated using conventional methods. 
In step (4) of Reaction Scheme V ttie aD^ne bond of a protected lH-imidazo[4,5- 

20 c]quinolin-4-amine of Fonnula XXDC is reduced to provide a protected l/f-imidazo[4,5- 
c]quinolm-4-amine of Fonnula XXX. Preferably, the reduction is carried out using a 
conventional heterogeneous hydrogentation catalyst such as platinum oxide, platinum on 
caibon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as methanoL 

25 In step (5) of Reaction Scheme V fte protecting groups of a compound of Formula 

XXX are removed in the same manner as in step (3) to provide a li7-imidazo[4,5- 
c]quinolin-4-amine of Fonnula XXXI which is a subgenus of Formula I. The product or a 
pharmaceuticany acceptable salt tfieieof can be isolated using conventional mediods. 
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R12 



Compounds of the inventioii can be prepared according to Reaction Scheme VI 
5 where R, R2, Ri2» X and n are as defined above and CBZ is benzyloxycarbon/I. 

In stxip (1) of Reaction Scheme VI the amino group of a l/r-hnidazo[44- 
c]quinolm-4-amme of Foimuia XXVI is protected with benzylosQrcaxbonyl groups. A 
compound of Fonnula XXVI is combined with dibenzyl dicaibonatc in a suitable solvent 
such as N,N-dimethyIfonnamide. The reaction can be canied out at ambient temperature 
10 or with mild heating (4<rC). 

In step (2) of Reaction Scheme VI a protected liir-imidazo[4,5-c]quinoIin-4-amine 
of Formula XXXII is coupled with a halide of formula Hal-Ru using a transition metal 
catalyst to provide a protected l/f-imidazo[4»5^]quinolin*4-amine of Formula XXXIQ. 
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Preferably a compound of Fonnula XXXII is combined with the halide in the presence of 
copper (I) iodide, dichloiobis(triphenylphosphine)palladhmiCa), and excess triethylamine 
in a suitable solvent such as N^J-dimethylfonnamide or acetonitrile. The reaction da be 
carried out at ambient temperature or at an elevated temperature (40-S0'*C). 

5 In step (3) of Reaction Scheme VI die protecting groups are removed by hydrolysis 

to provide a l/r-imidazo[4,5-c]quinolin-4-amine of Fonnula XXVn which is a subgenus 
of Fonnula EE. Preferably a compound of Fonnula XXXHI is treated wi& sodium 
methoxide in a suitable solvent such as methanol. The reaction can be run at ambient 
temperature. The product or a pharmaceutically acceptable salt thereof can be isolated 

10 using conventional methods. 

In step (4) of Reaction Scheme VI the protecting groiqw of a compound of 
Formula XXXIII are removed by hydrogenolysis and the alkyne bond is reduced to 
provide a l//-imidazo[4^-c]quinolin-4-amine of Formula XXXI which is a subgenus of 
Formula I. Preferably, the hydrogenolysis/reduction is carried out using palladium 

15 hydroxide on caiboru The reaction can conveniendy be carried out on a Pan apparatus in 
a suitable solvent such as methanol. The product or a pharmaceutically acceptable salt 
thereof can be isolated using conventional methods. 
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Reactfon Scheme VI 




1-10 



N(CB2), 



(2) ^ N 




XXXIll 




(CHJ 



1-10 



(3) 



10 




XXXI 



3-12 




XXVII 



(CHJ 



1-10 



I 



Conqwunds of flie mvmtion can te prq>aied awcmling to Reaction Schen» 
where R, R|, R2, X and n an as defined above. 

In step (1) of Reaictira Scheme Vn a 2,4-dichlon).3^iitroquinoline of Fonnuk 
XXXIV is reacted vriOx an amine of FomulaR,-0-X-NHi to provide a 2-chlon>-3- 
nitroquinolin-4-amine of Fonnula XXXV. TTjc reaction can be cairied out by adding the 
amine to a solution of a compound of Fonnula XXXTV in a suitable solvent such as 
cMorofonn or dichloromethane and optionally heating. Many quinolmes of Fonnula 
XXXIV are known or can be prepared using known synflictic methods (see for example, 
Andre etal, U.S. Patent No. 4^88,815 and references cited therein). 
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In Step (2) of Reaction Scheme Vn a 2-chloio-3-nitroquinolm^amine of Fonnula 

XXXV is leduced to provide a 2-chloroquinoline-3,4-dianiiiic of Fonnula XXXVL 
Prefeiably> the reduction is cazried out using a conventional heterogeneous hydrogenation 
catalyst such as platinum on carbon or palladium on carbon. The reaction can 

5 conveniently be carried out on a Parr apparatus in a suitable solventsuch as isopropyl 
alcohol or toluene. 

In step (3) of Reaction Scheme VII a 2-chloroquinoline-3,4-diamine of Formula 

XXXVI is is reacted with a carboxylic acid or an equivalent thereof to provide a 4-chlbro- 
lff-iniidazo[4,5-c]quinoline of Fonnula XXXVII. Suitable equivalents to carboxylic acid 

10 inchide orthoesters, and 1,1-dialkoxyalkyl alkanoates. The carboxylic acid or equivalent 
is selected such that it will provide the desired Rj substituent in a compound of Fonnula 
XXXVn. For example, triefliyl orthofoimate will |Hovide a compound where Ri is 
hydrogen and triethyl orthoacetate will provide a compound where R2 is methyl. The 
reaction can be run in the absence of solvent or in an inert solvent such as toluene. The 

1 5 reaction is run with sufficient heating to drive off any alcohol or water formed as a 

byproduct of the reactiorL Optionally a catalyst such as pyridine hydrochloride can be 
included. 

Alternatively, step (3) can be carried out by (i) reacting the diamine of Formula 
XXXVI wifli an acyl halide of Fonnula RaC(0)a and tibcn (u) cyclizmg. In part (0 the 

20 acyl halide is added to a sohition of the diamine in an inert solvent such as acetonitrile, 
pyridine or dichlorometiiane. The reaction can be carried out at ambient temperature. In 
part (ii) the product of part (i) is heated m an alcoholic solvent in the presence of a base. 
Preferably the product of part (i) is refluxed in e&anol in ihc presence of an excess of 
triethylamine or heated with methanolic ammonia. Alternatively, if step (i) has been run in 

25 pyridine, step (ii) can be curied out by heating tiie reaction mixture after analysis indicates 
that step (9 is complete. 

In step (4) of Reaction Scheme Vn a 4-chlorD-Lff-imida20[4,5-c]quinolme of 
Formula XXXVn is aminated to provide a l/f-niudazo[4,5-c]quinolm-4-amine of 
Formula 1. The reaction is carried out by heatmg (e.g.,l25-175"C) a compound of 

30 Formula XXXVII under pressure in a scaled reactor in flie presence of a solution of 

ammonia in an alkanol. The product or a phannaceutically acceptable salt thereof can be 
isolated using conventional methods. 
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Reaction Scheme VII 




5 

Compounds of the invention can be prepared according to Reaction Scheme Vm 
where R, Rt, R2, X and ni are as defined above. 

In Reaction Scheme Vm a l//'imida2o[4,5-<:]quinoIin-4-amine of Formula 
XXXVm is alkylated with a halide of Formula XXXDC to provide a l/r-imidazo[4,5- 
10 c]quinolin-4-amine of Formula L The compound of Formula XXXVni is reacted with 
sodiima hydride in a suitable solvent such as N J^-dimethylfonnamide. The halide is then 
added to the reaction mixture. The reaction can be carried out at an elevated tenq)eratare 
(~1 00^. AUgrlation occurs st both the and the nitrogens; however, the desired i- 
isomer can be readily sq>aiated from the 3*isomer using conventional techniques such as 
15 colipmi dmnnatograpfay and lecrystalUzation. 

Many lH'-imidazo[4,5-c]quinolin-4-amincs of Formula XXXVm are known; 
others may be prepared using known synthetic meOiods, see for exanople, Gerster, U.S. 
Patent No. 5»756,747 and the references cited dierein. 
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Reaction Scheme Vm 




5 Compounds of the invention can be prepared according to Reaction Scheme DC 

where R, R| R2, X and n are as defined above. 

In step (1) of Reaction Scheme DC a 4-nitrotBtrazolo[l,5-a]quinolin-5-ol of 
Formula XL is chlorinated to provide a 5-chlon>4-nitrotetrazolo[l,5-a]quinoline of 
Formula XLL Conventional chlorinating agents can be used. Preferably tfie reaction is 
10 carried oiitusing phosphorus oxyi^oride in a suitable solvent 

dimethylformamide. 4-Nitrotetrazolo[l>a]quinolin-5-ols of Formula XL are known or 
can be prepared using known synthetic meAods (see for example, Gerster, et al., U.S. 
Patent No. 5,741^08 and references cited therein). 

In step (2) of Reaction Scheme DC a 5-chloro-4-nitrotetrazolo[l,5-a]quinoline of 
15 Formula XU is reacted with an amine of Formula Ri-O-X-NHi to provide a 4- 

nitrotetrazolo[l,5-a]quinolin-5-amine of Formula XLH. The reaction can be carried out by 
adding the amine to a solution of a compound of Formuto XU in a suitable solvent such as 
dichlorometiiane in Ihe presence of triefliylamine. 

In step (3) of Reacticm Scheme DC a 4-mtrotetrazolo[l^-a]quinolin-5-amine of 
20 Formula XLH is reduced using the method of step (2) in Reaction Scheme VH to provide a 
tctiB2olo[l,5-alquinolin-4,5HJiamine of Formula XLIU 

In step (4 ) of Reaction Scheme DC a tetra2»lo{l,5-a]quinolinA5-diamine of 
Formula XLffl is cyclized usmg the method of step (3) in Reaction Scheme VH to provide 
a 6^-imidazo[4,5-c]tetrazolo[l^-a]quinoline of Formula XUV. 
25 hi step (5) of Reaction Scheme DC a 6ff-iniidazo[4,5-c]tetrazolo[l,5-fl]quinoline of 

Formula XUV is reduced to provide a lH-imida2»[4^-cl<iuinoUn- 4-amine of Formula L 
Step (5) involves (0 reacting a compound of Formula XUV with tripheny^phosphine and 



22 



wo 02/46193 



PCTAJSOl/46704 



then (ii) hydrolyzing. Part (i) can be carried out by combining a compound of Foimula 
XUV with tripfaenylpbosphine in a suitable solvent such as U-4ichlorobenzenc and 
heating. Part (ii) involves hydrolysis of the product from part (i). The hydrolysis can be 
carried out by conventional methods such as heating in the presence of water or a lower 
alkanol optionaUy in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxidc. The product or a pharmaceuticaDy acceptable salt thereof can be isolated using 
conventional methods. 



Reaction Scheme DC 




Tctrahydroimidazoquinolines of the invention can be prepared according to 
Reaction Scheme X where R, Ri, R12, X and n are as defined above. 

In step (1) of Reaction Scheme X a 4-amino-6,7,8,9-tetrahydro-lif-imidazo[4,5- 
c]quinoHn-l.yI alcohol of Formula XX is alkylated usmg the method of Reaction Scheme 
ffl with a hahde of formula HaKCHOMo-CH^ to provide a 6.7,8,9-tetiahydro-lif- 
imidazo[4,5-c]quinolin-4-ainine of Formula XLV. 

In step (2) of Reaction Scheme X a 6,7,8^-tetrahydro-m-imida2o[4,5'c]quinolin- 
4.amine of Formula XLV is coupled using the method of step (5) of Reaction Scheme IV 
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with a haKde of Fonnula Hal-Rn to provide a 6.7,8,9-tetraliydio-l/r-iinidazo[4,5- 
cJquinolin-4-ainine of Fonnula XLIV which is a subgenus of Fonnula IV. The product or 
a phannaceutically acceptable salt thereof can be isolated osing conventional methods. 

5 Reaction Scheme X 




10 Compounds of the invention can be prepared according to Reaction Scheme XI 

where R, Ri, Ri. X and n arc as defined above. 

In step (1) of Reaction Scheme XI a 2.4-dihydroxy-3-nitro-6,7,8^- 
tetrayhydroquinoline of Formula XLVII is chlorinated to provide a 2,4-dichloro-3-mtro- 
6,7,8,9-tetrayhydroquinolinc of Formula XLVUI. Conventional chlorinating agents can be 

15 used. Preferably tibc reaction is carried out by combining a compound of Formula XLVII 
with phosphorous oxychloridc and tiien heating (SS-^S'K:), Compounds of Fonnula 
XLVn arc known or can be prepared using known synthetic metiiods (see for example 
Nikolaides et al,. U.S. Patent 5,352,784 and references cited therein). 

In step (2) of Reaction Scheme XI a 2,4-dichloio-3-nitio-6,7,8,9- 

20 tetrayhydroquinoline of Formula XLVIII is reacted with an amine of Fonnula Ri-O-X- 
NHi to provide a 2-chloro-3-nitio-6,7,8,9-tetrahydioquinolin-4-amine of Fonnula XLDC 
The reaction can be carried out by adding the amine to a solution of a compound of 
Formula XLVm in a suitable solvent such as N J^-dimethylformamidc and heating (55- 
65^. 
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In Step (3) of Reaction Scheme XI a 2-chloro-3-iiitro-6,7.8^-tetrahydroqiimo!m^ 
amine of Fomula XUX is reacted with phenol using the method of step (4) of Reaction 

Scheme U to provide a 2-phenoxy-3-nitro-6 J,8^.tetrahydroquinolin-4-amine of Formula 
L. 

fa step (4) of Reaction Scheme XI a 2-phenoxy«3-nitro-6,7,8,9-tetrahydroquinolin- 
4-amine of Fonnula L is reduced using tibe method of step (2) of Reaction Scheme VH to 
provide a 2-pheno3qr-6,7,8,9-tetrahydroquinolin-3,4-diamine of Formula U. 

In step (5) of Reaction Scheme XI a 2-phenoxy-^,7,8,9-tetrahydroquinolin.3,4- 
diaminc of Fonnula U is cyclized using the method of step (3) of Reaction Scheme VE to 
provide a 4-phcnoxy-6,7,8,9-tetrahydio.Lff^imidazo[4,5-^:]qui^ of Formula UL 

In step (6) of Reaction Scheme XI a 4^heno:^-6,7,8,9-tetrahydro-l^. 
imidazo[4,5-c]quinoline of Formula IM is aminated using the method of step (7) of 
Reaction Scheme U to provide a 6,7,8,9-tetraltydro- W.imidazo[4,5H:]quinolin"4-ai^ of 
Fonnula m. 
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XLVII XLVIIl XUX 



(3) 




TTie invention also provides novel compounds useful as intennediates in flie 
syntiwsis of ttie compounds of Formulas (I), (II), (HI), and (IV). These intemicdiate 
compounds have tiie structural Formulas (V) - (DQ and (XUV) described in more detail 
below. 



26 



wo 02/46193 



PCT/USOl/46704 





X-O-R, 



(V) 



wherein: 



X is -<m3-, -CHRj-aUcyK or-CHRj^enyls 
Rj is selected from the group consisting of: 



-heteroaiyl; 
-hctetocyclyl; 
-R^-heteroaryl; 
-R4-^eterocyclyl; and 
"(CH2)i.i(r^^C-Rio; 
R2 is selected from die group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

-heteroaiyl; 
-heterocyclyU 
-aUgrl-Y-alkyl; 
naBcyl-Y-aDccnyl; 
-alkyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 



-OH; 
-halogen; 



-CO-N(R3)2; 
-COCmo aXkyi; 
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-COOCMoalkyl; 
-heteroaryl; 

.5 -heterocyclyl; 

-CO-aiyl; and 
-CO-hctcroaiyl; 

R4 is all^l or alkenyl, which may be mtemtpted by one or mote -O- 
groups; 

each R3 is independently H or C\.\o dSkyl; 
Rio is heteroaryl or heterocyclyl; 
each Y is independently -O- or -S(0)(«-; 
n is 0 to 4; and 

each R present is independently selected fix>m the group consisting of C 1.10 
alkyl, Cmo alkoxy^ hydroxy, halogen and trifluoromefhyl; 
or a phazmaceuticaUy acceptable salt hereof. 

Another class of inteimediates are imida2oqninoline-4-phenoxy compounds of 
20 Formula (VI): 




10 



15 



wherein: X is -CHRr, -CHRs-alkyl-, or-CHR3-aIkcnyl-; 
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Ri is selected firom the group consistnig of: 
-heteroaryl; 
-heterocyclyl; 
-Rif- hcteroaryl; 
5 -R4-heterocyclyl; and 

•(CH2)i.io-OC-Rto; 
Rj is selected from die group consisting of: 
-hydrogen; 
-alkyl; 

10 -alkenyt 

-aiyl; 

•heteioaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
15 . -alkyl-Y-alkenyl; 

-alkyl-Y-aryl; and 

- aD^l or alken;^ suhstituted by one or more substituents selected 
from flie group consisting of: 

20 -halogen; 

-N(R3)2; 

-CO-N(R3)2; 

-CO-C|.ioalkyl; 

-CO-0-Ci.ioaIkyI; 
25 -Na; 

-heteroaryl; 

-heterocyclyl; 

-COaryU and 
30 -CO-heteroaiyl; 

R4 is alkyl or aDcenyl, which may be intemipted by one or more -O- 
groups; 
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20 



each Ra is indq)endently H or Ci.to alkyl; 
Rio is hcteroaryl or heterocyclyl; 
each Y is independently -O- or -S(0)o-r ; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of C|-io 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt ttiereo£ 

Ano&er class of intermediate compounds is represented by Formula OHJ): 



ZisNH2orN02; 

X is -CHR3-, -CHRs-alkyK or-CHRa-alkenyl-; 
Ri is selected from the group consisting of: 

-heteroaiyl; 

-heterocyclyl; 

-lU-heteroazyl; and 

-Rr-heterocyclyU 
R4 is alkyl or alkenyl, which may be interrupted by one or more -O- 
groupr, 

each Rj is independently H or Cmo 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyU Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phamiaceutically acceptable salt thereof. 
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Another class of intennediate compovaids has the Foimula (XLFV): 




(XUV) 



5 wherein; X is -CHR3-, -CHRs-alkyl-, or-eHRa-alkenyl-; 

Ri is selected from the group consisting of: 
-heteroaiyl; 
-heterocyclyl; 
-R4- heteroaiyl; and 
10 -RHieterocyclyl; 

is selected from tiie group consisting of: 
-hydrogen^ 
-alkyl; 
-alkcnyl; 

15 «aiyl; 

-heteroaiyl; 
•4ieterocyclyl; 
-afl^l-Y-alkyl; 
-aB^l-Y-alkeflyl; 
20 -alkyl-Y-aryl;and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH 

-halogen; 

25 .N(R3)2; 

-CO-N(R3)2; 
-CO-CMoalkyl; 
-CO-CKJmo alkyl; 
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-aiyl; 

^ -heteroaiyl; 

-hcterocyclyl; 

5 -CO-aryl; and 

-CO-heteroaiyl; 

R4 is alkyi or alkenyl, which may be inteirupted by one or more --O- 
groups; 

each R3 is independently H or Cmo alkyi; 
10 each Y is independently -O- or -^0)0.2-; 

D is 0 to 4; and 

each R present is independently selected fiom the group consisting of C|.io 
alkyU Ci.io alkoxy, hydroxy, halogen and triflnonnnediyl; 
or a phannaceutically acceptable salt fbcipot 



15 



20 



An additional class of intemediate confounds has the Formula (Vm): 

N— (COOR7)2 




(vm) 



wherein: X is -CHRs-, -CHRs-alkyl-, or-CHRa-alken^-; 
Ri is selected fipom ttie group consisting of: 
-heteroaiyl; 
-hetcrocyclyl; 
25 -Re- heteroaiyl; and 

-Rr-heterocyclyl; 
R2 is selected firom the group consisting of: 
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-4iydiogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

5 -heteroaiyl; 

-heterocyclyl; 
-alkyl-Y«aIkyl; 
-allQd-Y-alkenyl; 
-allQrl-Y-aiyl; and 

- allq^l or alkenyl substituted by one or more substituents selected 
from the group consistmg of: 

-OH; 

-halogen; 

»5 -CO-N(R3)2;" 

-CO-Cwo alkyl; 
-CO-O-Cmo aJkyl; 
-N3; 
-aiyl; 

20 -heteioazyl; 

-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaryl; 

25 R4 is alkyl or alkenyl, which may be interrupted by one or more -O- 

groups; 

each Ra is independently H or Ci.ioalkyl; 
each Y is independently -O- or --S(0)o^; 
n is 0 to 4; 

30 each R present is independently selected from &e groi^> consisting of Cj.io 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluorometibyl; and 
R7 is tert-hatyi or benzyl; 
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or a phannaceutically acceptable salt diereof. 

A fiiitfaer class ofintemiediates aie iinidazoqumoIine-4-chloro coixq)ounds of flie 
Fonnula(IX) 



CI 




wherein: Xis-CHRa-.-CHRa-alkyKor-CHRj-alkenyls 
' Ri is selected from ^e poup consistiibg of: 
-heteroaxyl; 
-heterocyclyl; 
•Rr- hetBToazyl; and 
-R^-heterocycIyl; 
Ra is selected from die group consisting of: 
-hydrogen; 
-aBcyl; 
-alkenyl; . 
-aiyU 

-heteibazyl; 
-hetBfocyctyl; 
-aUgrl-Y-alkyl; 
-aIl^-Y-aIk€nyl; 
-alkyl-Y-aryl; and 

-aOcyl or aDcenyl substituted by one or more siibstituents selected 
from the group conaistnig o£ 
-OH; 
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-halogen; 
-N(R3)2; 
-CO.N(R3)2; 
-CO-Ci-io alkyl; 
5 -CO-O-Ci-io aDcyU 

-N3;- 
-aryl; 

-hetexoaiyl; 
-heterocyclyl; 

10 -CO-aiyl; and 

-CO-heteroaiyl; 

Ri is aQcyl or alkenyl, which may be intmupted by one or more -O- 
groups; 

1 5 each R3 is independently H or C m 0 alkyl; 

each Y is independently -O- or -S(0)o-2-; 
n is 0 to 4; and 

each R present is independently selected torn &e group consisting of C|.io 
alkyl, Cmo alkoxy, hydroxy, halogen and trifhiorometfayl; 
20 or a phaimaceutically acceptable salt thereof. 

As used herein, the tcnns "alkyl", "alkenyl" and the prefix "alk-" arc inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloaQcyl and 
cycloalkcnyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, 

25 wi& alkenyl groups containing from 2 to 20 carbon atortis. Preferred groups have a total 
of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably 
have from 3 to 10 ring carbon atoms. £xenq)lary cyclic groups include cyclopropyl, 
cyclopent^, cyclohexyl, cyclopropyfanethyl, and adaman^L 

In addition, die alkyl and alkenyl portions of -X- groups can be unsubstituted or 

30 substituted by one or more substitoents, which substituents are selected ham the group 
consisting of alkyl, alkei^l, aiyl» heteroaxyU heterocyclyl^ aiylaUcyU heteroazylalkyl, and 
heterocyclylalkyl. 
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The term "haloalkyr is inclusive of groups that m substituted by one or more 
halogen atoms, including perfluorinated groups. This is also true of gFOiq>s that include 
the prefix "halo-"^. Examples of suitaGk haloalkyi groups are chloromethyl, 
trifluoromethyU wd the like. 

5 The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems. 

Examples of aryl groups include phenyl, naphtiiyl, biphenyl, fluorenyl and indenyl. The 
term ^^eteroaryF' includes aromatic rings or ring systems that contain at least one ring 
heteio atom (e.g., O, S, N). Suitable beteroaiyl groups include ftnyl, tiiienyl, pyiidyl, 
qumolinyl, isoquinolinyl, indolyl, isoindotyl, triazolyl, pytrolyl, tetrazolyl, imidazolyl, 

10 pyxazolyl, oxazolyl, thiazolyl, benzofuranyl, benzothiophenyi, caifaazofyl, beozoxazolyl, 
pyrimidinyl, quinoxalinyl, benzimidazolyl, benzolhiazolyl, naphtl^dinyl, isoxazol^ 
isothiazolyl, quinazolinyl, purinyl, and so on. 

**Heterocyclyr' includes non^aromatic rings or ring systems that contain at least 
one ring hetero atom (e.g., O, S, N) and includes the fully saturated and partially 

15 unsaturatedderivativesof any of die above mentioned heteroaiyl groups. Exemplary 

heterocyclic groups include pyiiolidinyl, tetrahydrofiuanyl, moipholinyl, ^omoipholinyl, 
pipoidiziy], piperazinyl, tiiiazolidiiiyl, xmidazolidii^l, isolhiazolidinyl, and die like. 

The axyl, beteroaiyl, and beterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected fiom the group consisting of alkyl, . 

20 aDcoxy, alkylthio, haloalkyi, haloalkoxy, haloalkylthio, halogen, nitro, hydroxy, mercapto, 
cyano, caiboxy, formyl, aryl, aiyloxy, aiylthio, arylaDcoxy, arylaDcylthio. heteroaryl. 
hcteroaryloxy, heteroarylthio, heteroarylalkoxy, heteroaiylallcylthio, amino, alkylamino, 
diaDcylamino, heterocyclyl, hcfterocycloaDcyl, alkylcarbonyl, aOcenylcarbonyl, 
alkoxycaibonyl, haloalkylcaxbonyl, haloalkoxycaibonyl, alkylthiocaifoonyl, aiylcaibonyl, 

25 hetcroaiylcaxboiiyl, axyloxyc^ibonyl, heteroaiylojiycaibonyl, aiylthiocaiboiiyl, 

heterooi^lliiocaibonyl, alkanoylos^, alkanoyltfaio, alkanoylamino, aioyloxy, aroylduo, 
aroylamino, alkylaminosulfonyl, alkylsulfonyl, aiylsulfonyl, heteroarylsulfonyl, 
aiyldiazmyl, alkylsolfonylamino, alkylenesulfonylamino, arylsulfboylamino, 
aiylalkylsulfoiiylaniino^ieteroaiylsttlfonylamino, heteroalkylsulfonylamino, 

30 alkylcaibonylamino, aUcenylcaibonylamino, aiylcaibonylamino, arylalkylcaibonylamino, 
heteroaiylcarbonylamino, heteroaiylalkylcaibonylamino, alkylaminocaibonylamino, 
alkenylaminocatbonylamino, azylaminocarbonylaniino, aiylaIkylanEunocait)onyl, 
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heteroaiykminocaibonylainmo, hcrteioarylallQ^laminocaibonylammo, but, in the case of 
heterocyclyl, alkylcaibonyl, alkenylcarbonyl. haloalkylcaibonyl, aiylcarbonyU 
heteroaiylcarbonyl. alkylthiocarbonyl, aryltfaiocarbonyl, heteroaiylcaibonyl, 
alkylaminosulfonyl, alkylsulfonyl, arylsulfonyl, and heteroaiylsulfonyl are not permitted. 
If any other groups are identified as being "substituted'* or "optionally substituted", then 
those groups can also be substituted by one or more of the above enumerated substituents. 

Certain substituents are generally prefened. For example, prefeired heteroaiyl 
groups include 2-pyridine, 3-pyridine, 4-pyridine, 2-pyrimidine, and 5-pyrimidine. 
Preferably no R substituents are present (i.e., n is 0). Preferred groups include 
hydrogen, alkyl groups having 1 to 4 carbon atoms (i.c., methyl, ethyl, propyl, isopropyl, 
n-butyl, sec^utyl, isobutyl, and cyclopropyhnelliyl), methoxycthyl, and cthoxymethyl. 
One or more of these preferred substituents, if present, can be present in the compounds of 
the invention in any combination. 

The invention is inclusive of the compounds descnbed herein in ai^ of their 
pharmaceuticaUy acceptable forms, including isomers (e.g., diastereomers and 
enantioraers), salts, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the mvention specifically includes each of the compound's enantiomers as 
well as racemic mixtures of die enantiomers. 

Pharmaceutical Compositions and Biolopcal Actiyitv 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 
pharmaceuticaUy acceptable carrier. 

The term "a therapeutically effective amounr means an amoimt of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of flie iirvention will vary according to factors known to those 
of skill in the art, such as the physical and chemical nature of the compound, die nature of 
the carrier, and the intended dosing regimen, it is anticipated diat the compositions of the 
invention will contain sufficient active ingredient to provide a dose of about 100 ng/kg to 
about 50 mg/kg, preferably about 10 |ig/kg to about 5 mg^ of &e conq>ound to die 
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subject Axxy of the conventioiiBl dosage fonns may be used, such as tablets, lozenges, 
parenteral fonnulations» syrups, creams, ointments, aerosol formulations, transdermal 
patches, transmucosal patches and the like. 

The compounds of the invention can be administered as the single therapeutic 

5 agent in tiie treatment regimen, or the compounds of the invention may be administered in 
combination with one another or with other active agents, including additional imm^wie 
response modifiers, antivirals, antibiotics, etc. 

The compounds of Ae invention have been shown to induce the production of 
certain cytokines in experiments perforined according to the tests set forth below. These 

10 results indicate that tiie compounds are useful as nnmune response modifiers that can 

modulate fbt immune response in a number of different ways, rendering them useful in the 
treatment of a variety of disorders. 

Cytokines whose production may be induced by the administration of compounds 
according to the invention generally include interferon-a (IFN-q) and/or tumor necrosis 

15 factor-a (TNF-a) as well as certain interleukins (IL). Cytokines whose biosynthesis may 
be induced by compounds of die invention include IFN-ct, TNF-kx, IL-1, IL-6, IL-10 and 
IL-12, and a variety of o&er cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tumor cell growth, making the compounds useful in the 
treatment of viral diseases and tumors. Accordingly, the invention provides a method of 

20 inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of the invention to the animal. 

Certain compounds of the invention have been foimd to preferentially induce the 
expression of IFN-a in a population of hematopoietic cells such as PBMCs (peripheral 
blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 

25 concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention afifect other aspects of the innate immune response. For example, natural 
killer cell activity may be stimulated, an effect tfutt may be due to cytokine induction. The 
compounds may also activate macrophages, which in turn stimulates secretion of nitric 

30 oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B-lymphocytes. 



38 



wo 02/46193 



PCTAJSOl/46704 



Compounds of the invention also have an effect on the acquired immune response. 
For example, although there is not believed to be any direct efifcct on T cells or direct 
induction of T cell cytokines, the production of 4e T helper type 1 (Thl) cytokine IFN^ 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5 
and IL-13 are inhibited upon admmistration of the compounds. This activity means that 
the compounds are usefiil in ttie treatment of diseases where uprcgulation of the Thl 
response and/or downrcgulation of the Th2 response is desired. In view of the ability of 
compounds of tiie invention to inhibit the Th2 immune response, the compounds are 
expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fungal diseases and 
chlamydia. 

The immune response modifying effects of the compounds make them useful in 
the treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-a and/or TNF-o, the compomds are particularly 
useful in die treatment of viral diseases and tumors. This immunomodulatmg activity 
suggests that compounds of the invention are useful in treating diseases such as, but not 
Umited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; moUuscum contagiosum; 
variola, particularly variola major, rhinovirus; adenovirus; influenza; para-influenza; HIV; 
CMV; VZV ; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human 
papillomavirus (HPV) and associated neoplasias; fungal diseases, e.g. Candida, aspergillus, 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 
leukemia, multiple myeloma, melanoma, non-Hod^cin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, e.g. Pneumocystis camii, 
ciyptosporidioais, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishmaniasis; and bacteria] infections, e.g., tuberculosis, and mycobacterium avium. 
Additional diseases or conditions that can be treated using fkc compounds of the invention 
include actinic keratosis; eczema; eosinophilia; essential thrombocythaemia; leprosy; 
multiple sclerosis; Ommen*s syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; fee inhibition of keloid formation after surgery and other types 
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of post-suT^cal scats. In addition, tbese compounds could enhance or stimulate the 
healing of wounds, including chronic wounds. The compounds may be useful for treating 
tiie opportunistic infections and tumors that occur after suppression of cell mediated 
immunity in, for example, transplant patients, cancer patients and HIV patients. 

An amoimt of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or more cell types, such as monocytes, macrophages, dendritic cells 
and B-cells to produce an amount of one or more cytokines such as, for example, IFNhx, 
TNF-a, DL-l, IL-6, DL-IO and 11-12 that is increased over the background level of such 
cytokines. The precise amount will vary according to fectors known in the art but is 
) expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 |ig/kg to 
about 5 mg/kg. The invention also provides a method of treatn^ a viral infection in an 
animal and a method of treating a neoplastic disease in an animal comprising 
administering an effective amount of a compound or composition of the invention to the 
animal. An amount effective to treat or inhiT)it a viral mfection is an amount that will 
1 5 cause a reduction in one or more of the manifestations of viral infection, such as vital 

lesions, viral load, rate of virus production, and mortality as compaijpd to untreated control 
animals. The precise amount will vary according to factors known in the art but is 
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 >ig/kg to 
about 5 mg/kg. An amount of a compound effective to treat a neoplastic condition is an 
20 amount tiiat will cause a reduction in tumor size or mtiie number of tumor foci. Again, 
the precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 fig/kg to about 5 mg/kg. 

The invention is further described by the foUowing examples, which are provided 
for illustration only and are not intended to be limiting in any way. 



25 



30 



In the examples below some of the compounds were purified using semi- 
prcpaiativeHPLC. TwodifFerentmethods were used and tiiey are described below. Both 
metiiods used a A-lOO Cfflson^ equipped with 900 Series Inteffigent Intcrfece. The semi- 
prep HPLC fractions were analyzed by LC-APd/MS and the appropriate fractions were 
combined and lyophilizod to provide the trifluoroacctate salt of the desired compound. 
MethodA 
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Columa- cohinrn Microsorb C18, 21.4 x 250 mm, 8 micron particle size, 60A pore; 
flow rate: 10 mT/min ; gradient elution from 2-95% B in 25 min., hold at 95% B for 5 
min., where A==0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic 
acid/acetonitrile; peak detection at 254 nm for triggering fraction coUectioa 
5 Method B 

Column: Phenomenex Capcell P^18, 35 x 20 mm, 5 micron particle size; flow 
rate: 20 mL/min.; gradient elution fix)m 5-95% B in 10 min^ hold at 95% B for 2 min., 
where A=0.1 % trifluoroacetic acid/water and B*0.1% trifluoroacetic acid/acetonitrile; 
peak detection at 254 nm for triggering fraction collection. 
10 Example 1 

H2-{[3-Gsoquinolin-4.yl>2-prqpynyl]oxy}c%l).l/^ 




Part A 

15 2-(l/Mmidazo[4,5-c]quinolin-l-yl)-l-cthanol (28.5 g, 0.133 mol) was added in 

portions over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%), 
dichloromefhane (240 mL), propargyl bromide (39.6 g of 80%, 0.266 mol) and 
benzyltrimethyhunmonium chloride (2.46 g, 0.013 inmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours at which time the reaction mixture 

20 was homogeneous. The layers were separated. The aqueous fraction was extracted with 
additional dichloromethane. The organic fractions weie combined, washed with water, 
dried over magnesium sulfate and then concentrated under reduced pressure. The 
resulting residue was combined widi diethyl ether and the mixture was allowed to stir. An 
orange solid was isolated by filtration. This material was recrystallized from ethyl acetate 
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to provide 19.8 g of 2-(li/-inudazo[4.5-c]qiimolin-i-yI)etliyl {2-propynyl) ether as a 
yellow ciystalline solid, m.p. 124-126'C. 

Analysis. Calculated for C15H13N3O: %C, 71.70; %H, 5.21; %N, 16.72. Found: %C, 
71.85; %H 5.25; %N, 16.90 
5 *H NMR (300 MHz, DMSO) 5 9^1 (s, 1 H), 8.44 (m. 1 H), 8.36 (s, IH). 8.18 (m, 1 H), 
7.71 (m, 2 H), 4.93 (t, J « 5.1 Hz, 2 H), 4.14 (d, J = 2.4 Hz, 2 H). 3.98 (t. J = 5.1 Hz, 2 H). 
335(t,J = 2.2H2,lH) 

HRMS(ESI) calcd for C15H14N3O (MH*) 252.1 137, found 252.1 141 
PartB 

10 2-(l//-Imidazo[4,5-c]qumolin-l-yl)ethyl (2-propynyl) ctfaer (19.7 g, 78.4 nunol) 

and chloroform were combined and then cooled to O'^C. 3-Chloroperoxybenzoic acid (15.7 
g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient temperature by which time all material was in solution. 
Analysis by thin layer chromatography (TLC) indicated that some starting material was 

15 still present so more 3*<:hloropen>3Qrbenzoic acid (two separate 4 g portions) was added. 

About 0.5 hour after the second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous firaction was 
then extracted multiple times wiA dichloromethane. The organic fractions were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 

20 pressure to provide 1 8.5 g of 142-(2-propynyloxy)ethyl]-lif-imidazo[4,5-c]quinoline-5N- 
oxide as a yellow oil. 

HRMS(ESI) calcd for C15H14N3O2 (MH^ 268.1086, found 268.1098 
Parte 

Under a nitrogen atmosphere trichloroacetyl isocyanate (1 5.5 g, 82.2 mmol) was 
25 added dropwise to a nmture of l-[2-^-propynyloxy)cthyl]-lfr-nnidazo[4,5-c]quh^^ 

5N-cxide (18.3 g, 68.5 mmol) and dichlorometibane (300 mL). Vigorous carbon dioxide 
evolution was observed. Aflerabout0.5hourallof the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 
indicated the presence of a small amount of starting material. More trichloroacetyl 
30 isocyanate (4.5 g) was added After 1 hour, TLC analysis indicated that the reaction was 
' complete. The volatiles were removed under reduced piessuie to provide N-{l-[2-(2- 
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propynyloxy)e%ll-lH-imidazo(4,5^]quinolm-4-yO as a pale 

yellow solid. 

PartD 

Dichlorometiiane (1 50 mL) was added to a mixture of &e solid fiom Part C and 
5 methanol (200 mL) and all of tfie material went into solution. Sodimn methoxide (50 g of 
25% in meOianpl) was added and the solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
concentiated to a volume of approximately 100 mL and a second crop of precipitate was 
isolated by filtration. Tlie two crops were combined and dried m a vacuum oven at 60**C 
10 for 16houis to provide 16.4 g of l-[2-(2i)rDpynyloxy)e%I]-l/r.iinidazo[4.5nc]quinol^ 
4-amine as an off-white solid, m.p. 225*227^. 

Analysis. Calculated for C15H14N4O (HjO)^*: %C. 66.53; %H, 5.40; %N. 20.69. Found: 

%C, 66.33; %H, 5. 1 8; %N. 2 1 .12 

NMR (300 MHz, DMSO) 5 8.13 (s, 1 H). 8.08 (br d, J = 7.8 Hz, 1 H), 7.62 (br d, J = 
1 5 8.3 Hz, 1 H), 7.44*(br t, J - 7.6 Hz. 1 H), 7i4 (br t, J = 7.5 H2,*l H), 6.54 (s, 2 H). 4.81 (t, 

J = 5.4Hz.2H). 4.14 (d,J = 2.4Hz,2H). 3.93 (t.J-5.1Hz,2H). 3.38 (t,J = 2.4 Hz, 1 
H) 

HRMS(ESI) caicd for Ci5Hi5N40 (MH*) 267.1246, found 267.1253 
PartE 

20 Under a nitrogen atmosphere l-[2-(2-propynyloxy)ethyr|-lif-imidazo[4,5- 

c]quinoh'n-4-aminc (16 g, 60.1 mmol), di-Za^-butyl dicarbonate (32.7 g, 150 mmol), 
triethylamine (21 mL, 150 mol), N,N-^ethylfonnamide (150 mL) and 4- 
(dimethylamino)pyridine (0.1 g) were combmed and heated to 80-85*'C. Aiter about 1 
hour the mixture became homogeneous and TLC analysis indicated that very little starting 

25 material remained. The solution was heated for an additional hour. The solution was 

diluted with ediyl acetate and water. The layers were separated and the aqueous fiaction 
was extracted wifli elhyl acetate. The organic fiactions were combined, washed wifli 
water and then with brine, dried over magnesium sul&te, filtered and fbea concentrated 
under reduced pressure to provide a pale orange-yellow solid. This material was triturated 

30 with diethyl etiier to provide 22.6 g of NJ^-(bis rert-butoxycaiboityl)-l-[2-(2- 

propynyloxy)ethyl]-l/f-imidazo(4,5-c]quinolin-4-ainine as an off-white solid, m,p, 139- 
142*^:. 
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Analysis. Calculated for C25H30N4O5: %C, 64.36; %H, 6.48; %N, 12.01. Found: %C, 
64.40; %H, 6.43; %N, 12.06 

*H NMR (300 MHz, DMSO) 5 8.44 (m, 1 H), 8.35 (s, 1 H), 8.08 (m, 1 H), 7.73 (m, 2 H), 
4.94 (t, J = 4.9 Hz, 2 H), 4.12 (d, J = 2.4 Hz. 2 H), 3.98 (t, J- 5.1 Hz, 2 H), 3.31(t,J = 2,4 
5 Hz,lH).134(s,18H) 

HRMS(ESI) calcd for C25HJ1N4O5 (MH*) 467.2294, found 467^^307 
PartF 

Under a nitrogen atmosphere N,N-<bis rerr-butoxycaibonyI)-l-[2-(2- 
propynyIoxy)etiiyl]-li/-imidazo[4,5-c]quinolm-4-amine (1.0 g, 2.14 nunol), triethylanune 

10 (0.8 mL, 5.56 nunol) and N,N-diniethylformamide (25 mL) were combined and ttie 

resulting solution was heated to 80-85'KD. Dichlorobis(triphenylphosphine)palladium(n) 
(0.08 g, 0.1 1 mol), coppei(I) iodide (0.04 g, 0^1 mmol) and 4-bromoisoquinoline (0.49 g, 
2.35 mmol) were added. After 3 hours analysis by high performance liquid 
chromatography (reverse phase with an acetonitrile/water gradient) indicated that the 

15 reaction was complete. The reaction solution was slowly poiured into water with vigorous 
stirring. A cream colored precipitate was isolated by filtration, washed witfi water and 
then dried in a vacuum oven (<40*^ for 16 hours to provide 1 ^1 g of N,N-(bis tert- 
butoxycaibonyl)-l-{2-{[3-(isoquinolin«4-yl)-2-piopynyl]oxy}ethy0-l/^inudazo[4 
c]quinolin-4-amine. 

20 HRMS(EI) calcd for C34H35N5O5 (NO 594^716, found 594.2732 
PartG 

Under a nitrogen atmosphere, the material from Part F was added in portions to a 
mixture of dichloromethane (5 mL) and tnfluoroacetic acid (5 mL). The resulting solution 
was allowed to stir at ambient temperature for 2 hours at which time TLC indicated the 

25 reaction was complete. The solvents were removed under reduced pressure. The residue 
was diluted with dicblorome^iane/metfaanol (~4/l) and 20% sodium hydroxide. The 
layers were separated. The aqueous fi:action was extracted with 
dichloromethanc/methanol (—4/1). The organic fractions were combined, dried over 
magnesium sul&te, filtered and then concentrated under reduced pressure. The residue 

30 was purified by flash chromatography to provide 0.15 g of l-(2-{[3-(isoquinolin-4-yl>2- 
propynyl]oxy}ediylVl/^inudazo[4,5-c]qumolin-4-aniine as an off-white solid, m.p. dec > 
205'. 
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*H NMR (300 MHz, DMSO) 5 9.30 (s, 1 H). 8.43 (s. 1 H), 835 (s, 1 H), 8. 1 9 (m. 2 H), 
7.88 (br 4 J = 8.0 Hz, 1 H), 7.65 - 7.80 (m, 4 H), 7.60 (d, J = 8.3 Hz, 1 H), 7.49 (t, J = 7.8 
Hz, 1 H), 734 (t, J - 7.8 Hz. 1 H), 4.93 (t, J = 4.9 Hz, 2 H), 4.57 (s, 2 H), 4. 14 (t, J - 5.1 

H2,2H) 

HRMS(ESI) calcd for C24H19N5O (MH*) 394.1668, found 394.1669 



Using die general method of Example 1 Part F, NJ*I-(bis rerr-btttoxycaibonyl)-l- 
(2-(2-propynyloxy)etfiyl]-l^f-miidazo[4,5-c]qumolin-4-amine (1.0 g, 2.14 mmol) was 
reacted with 2-bromothia2ole to provide 0.97 g of NJ^-(bis /eyf-butoxycarbonyI)-l-(2-{[3- 
(13'thiazol-2-yl)-2-propynyl]oxy}etfayl)-ll/-inudazo[4,5K:]quinol2n'4'anm as a glassy 
yellow solid. 
MS (CI) 550, 450. 350 
PaitB 

Using die general method of Example 1 Part G> Ifae material fiom Part B was 
faydxolyzed to provide 0.1 1 g of l-(2-{[3-(l,3-dua2ol-2-yl)-2-propynyI]oxy}clhyI>-li/- 
imidazo[4,5-c]quinolin-4-amine as a white solid, m.p. 157-159^. 
Analysis. Calculated for C18H15N5OS • (HjO)^: %C, 61.09; %H. 4.42; %N, 19.79. Found: 
%C, 61.06; %H,437; %N, 19.53 



Example 2 

l-<2-{[3-(l,3-Thiazol-2-yl>2-propynyl]oxy}ethyl). 
lJ?-imidazo[4,5*c]quinoliib4-amine 




NH2 



Part A 
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'H NMR (500 MHz, DMSO) 6 8.18 (s, 1 H), 8.1 1 (d. J = 7.9 Hz, 1 H), 7.89 (dd, J = 17.7, 
2.9 Hz, 1 H), 7.62 (d. J = 7.9 Hz, 1 H), 7.43 (t, J - 7.5 Hz, 1 H), 7.23 (t, J « 7.5 Hz, 1 H), 
6.64 (s, 2 H). 4.83 (m, 2 H), 4.50 (s, 2 H), 4.01 (m, 2 H) 
HRMS(EI) calcd for C18H15N5OS (M*) 349.0997, found 349.0988 

Examples 

l-{2-[3-(lH-Pyrazol-4-yI)pn>i)oxylc%l}-l/r-inud 




PartA 

NJ^-{bia rer/-butoxycaibonyl)-l -[2-(2i)ropynyloxy)cthyl]-li/-imidazot4,5- 
c]quinolui-4-aini2ic (2.25 g, 4.82 mmol), triethylamine (1.34 mL, 9.64 mmol), 4- 
iodopyrazole (1 .02 g, 5.30 mmoO and anhydrous acetomtiile (40 mL) were combined. 
Nitrogen was bubbled tiuough the resulting solution for 10 minutes. 
Dichlorobis(triphcnylphosphine)paIladium(II) (68 mg, 0.096 mol) and coppci(I) iodide 
(37 mg, 0.192 mmoO were added and the solution was heated to 40*'C. After 1 hour 
analysis by HPLC (reverse phase) indicated that no reaction bad taken place. The reaction 
solution was heated to about 90**C. After 4 hours analysis by HPLC indicated that the 
reaction was complete. The volatfles were removed under reduced pressure. The residue 
was purified by flash chromatography (9/1 dichloromelfaane/melhanol) to provide 1 .2 g of 
N^KW8icrt-butoxycarbonyl>l-(2-{[3Kl^-py«zol-4-yl)-2-p^^ 
imida2o[4,5-c]quinolin-4-aniitte as a white solid. 
Parte 

The material from Part A was combined with methanol (-20 mL) and catalyst 
(0.25 g of 10% palladium on carbon). The mixture was hydrogenated for 4 hours at which 
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time analysis by reverse phase LC-MS indicated reduction to the alkene and the alkane. 
More catalyst (0^5 g) was added and the mixture was hydrogenated for 2 days at which 
time LC-MS indicated one product with no starting material or alkene. The mixture was 
filtered and the filtrate was washed with methanol. The solution was concentrated to give 
5 a solid. This material was purified by flash chromatography (9/1 

dichloromethane/methanol) to provide 0.9 g of N^-(bis /^/-butoxycarbonyl)-!- {2-[3- 
(lJ^-pyrazoM-ylJpropoxy]ethyl}-lff-imidazo[4,5-c]quinolin-4-amine as a white solid. 

NMR (300 MHz, DMSO) 512,43 (br s, 1 H). 8.48 (br d, J= 7.1 Hz. 1 H), 837 (s, IH), 
8.08 (br d, J = 73 Hz, 1 H), 7.72 (ra, 2 H), 730 (br s, 1 H). 7.14 (br s, 1 H), 4.92 (t, J = 4.9 
10 Hz, 2 H), 3.88 (t, J = 4.9 Hz, 2 H), 2.22 (t, J = 7.8 Hz, 2 H^, 1.56 (m, 2 H), 131 (s, 18 H) 
MS (EI) 537, 437, 337 
Parte 

Under a nitrogen atmosphere trifluoroacetic acid was added to a mixture of 
(bis tert-butoxycarbonyl)- 1 - {2-[3-{l/f-pyrazoM-yl)propoxy]ethyl} -l/r-imidazo[4,5- 

15 c]quinolin-4-amine (0.5 g, 0.93 mmol) and dichloromethane (5 mL). The resulting 

solution was allowed to stir for 16 hours at which time analysis by LC-MS indicated tbat 
die reaction was complete. The solvents were removed under reduced pressure. The 
residue was dissolved in ethyl acetate (-10 mL) and trietiiylamine (2 mL) was added. A 
prec^itate formed and the reaction mixture was allowed to stir for 2 hours. Ihe solid was 

20 isolated by £Qtration and tiien it was purified by flash chromatography (9/1 to 8/2 
dichloromethane/me&anol) to provide 0.18 gof l-{2-[3-(l/^-pyra20-4- 
lyl)propoxy]ethyl}-lif-imidazo[4,5-c]quinolin-4-amine as a white solid, m.p. 163-169°C. 
Analysis. Calculated for CigHzoNeO • (CF3C02H)o.i5 %C, 62.18; %H, 5.75; %F, 2.42; %N, 
23.77. Found: %C. 61.86; %H, 5.70; %F, 2.52; %N, 23.44 

25 *H NMR (300 MHz, DMSO) 5 12.50 (br s, 1 H), 8.20 (s, 1 H), 8.1 5 (d, J = 83 Hz, 1 H), 
7.66 (d, J =- 83 Hz, 1 H), 7.49 (t, J = 7.6 Hz. 1 H), 7.29 (t, J = 7.6 Hz, 1 H), 7.15 - 7.40 (br 
• 8, 2 H), 7.00 (br 8, 2 H), 4.81 (t, J » 4.6 Hz, 2 H), 3.84 (t, J = 4.6 Hz. 2 H), 334 (t, J = 6.1 
Hz, 2 H). 2.27 (t. J = 7. 6 Hz, 2 H), 1 .60 (m, 2 H) 
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Example 4 

l-[2-(3-Pyriimdiii-2-ylpropoxy)e%l]-lif-iim 




Part A 

5 Under a nitrogen atmosphere dibenzyl dicaibonatc (50 g, 174 mmol) was added to 

a mixture of l42-(2-propynylaxy)e%ll-li/-imidazo[4,5-c3quinolin^^ (16.4 g, 61.6 
imnol) and anhydrous N^-dimethylformamide (200 mL). The reaction mixture was 
allowed to stir at ambient temperature for 16 hours and the icac^^^ 
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 

10 layeis were separated. The aqueous layer was extracted with ethyl acetate. The organic 
fractions were combined, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure to provide a semisolid. This 
material was triturated with diethyl ether to provide 27.4 g of NJ^-(bis 
ben2yloxycarbonyl>142-(2i)ropynyloxy)ethyl]4/f-imida2o[4,^^^ as a 

15 white solid. 
PaitB 

NJ^KBisben^loxycaibonylH-[2<2-propynyloxy)ethyl]4H-imida2o[4^^ 
c]quinolin-4-amine (1.00 g, 1.87 mmol), anhydrous acetonitrile (10 niL), triethylamine 
(0.68 mL. 4.86 mmol), and 2-bromopyrimidine (0.327 g, 2.06 mmol) were combined. 

20 Under a nitrogen atmosphere copper (I) iodide (0.014 g) and 

dichIoiobis(tripheny^ho8phine)palladium(II) (0.026 g) were added The reaction mixture 
was maintained at ambient temperature for 15 minutes and then heated to 80^ for 1.5 
hours. The reaction mixture was diluted with tOxyl acetate and watct, The aqueous layer 
was separated and then extracted with elhyl acetate until no UV materials remained in the 

25 aqueous layer. The organic fractions were combmed. washed with aqueous sodium 

bicarbonate and brine, dried over magnesium sulfete, filtered and then concentrated under 
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reduced pressure. The residue was purified by column chromatography eiuting wifli 98/2 
ethyl acetate/medianol to provide 0.68 g of a mixture of the mono and di 
benzyloxycaibonyl protected l-{2-[(3-pyrimidin-2-ylprop-2-ynyl)oxy]ethyl}-l/f- 
imidazo[4,5'C]quinolin-4-amine. 
5 NMR (300 MHz, DMS0-d6) 5 8.78 (d, J= 4.9 Hz, 2 H), 8.49 (m, 1 H), 8.45 (s, 1 H), 

8.12 (m, I H), 7.73-7.78 (m, 2 H), 7.50 (t, J = 4.9 Hz, 1 H), 7.23-7.28 (m, 6 H), 7.14-7.17 
(m, 4 H), 5.20 (s, 4 H), 5.02 (t, 7 « 5.0 Hz, 2 H), 4.51 (s, 2 H), 4.10 (t, 7= 5.0 Hz, 2 H), 
MS (CI) for C35H28N5O5 m/z 613 (MH*), 569, 461, 345 
Parte 

10 The material from Part B, palladium hydroxide (0.25 g of 20% on carbon) and 

methanol (25 mL) were combined and hydrogenated at 47 psi (3.3 Kg/cm^) for 3 hours at 
ambient temperature. The reaction mixture was allowed to stand over ih& weekend at 
which time analysis mdicated the presence of some product with protected amine groups. 
The reaction mixture was filtered to remove tiie catalyst and the filtrate was treated with 

15 sodium methoxide (1 mL of 25% in methanol) for about 16 hours to remove the protecting 
groups. The reaction mixture was concentrated under reduced pressure. The residue was 
purified by column chromatography eiuting with 1/1/1 ethyl acetate/medianol/hexane to 
provide 0.235 g of a solid. This material was stirred with hot toluene and then filtered to 
remove insoluble materials. The filtrate was concentrated under reduced pressure. The 

20 residue was triturated with isopropanol and ethyl acetate to provide 61 mg of l-[2-(3- 
pyrimidin-2-yIpropoxy)ethyl]-lJ7-imidazo[4,5-c]quinolin'4-amine as a solid, m.p. 126- 

i2rc. 

Analysis. Calculated for C,s>H2oN50: %C. 65.5; %H, 5.79; %N, 24.12. Found: %C, 
65.65; %H, 5.78; %N, 24.15 
25 'H NMR (300 MHz, DMS0-d6) 8 8.66 (d, / =• 4.7 Hz, 2 H), 8.14 (s. 1 H), 8.08 (d, 7 « 8.0 
Hz, 1 H), 7.62 (d. J= 8.2 Hz, 1 H), 7.45 (t, /= 7.0 Hz, 1 H), 724-7.31 (m. 2 H). 6.58 (s, 2 
H), 4.77 (t, y = 4.7 Hz. 2 H), 3.84 (t, 7= 4.5 Hz, 2 1^. 3.42 (t, 7= 6.2 Hz. 2 H), 2.82 (t, / « 
7.5H2.2H).L89(m.2H) 

m (KBr) 3302, 3187, 2868. 1637, 1561. 1418. 1 139 cm'^ 
30 HRMS (£1) calcd for Ct9H2oN60 348.1699. found 348.1700. 
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Example S 

l-[2-{3-Pyridin-4-ylpropoxy)e%l]4/y-iiiMdazo(4,5-c]quinolin-^ 
NH, 




PaitA 

5 Using the general method of Example 4 Part B N^-(bis ben2yloxycaiboiQrl)-l-{2- 

(2-propynylrao')ethyl]-l/f-imidazo[4^]qjimoliii-4-aii^ (2.00 g, 3.74 mmo^ was 
reacted with 4-l)romopyridine (0.8 g, 4.12 mmol) to provide 1.47 g of a mixture of mono 
and dibenzyloxycarbonyl protected l-{2-t(3i>yridin-4-ylprop-2-ynyW 

imidazo(4,S-c]quinoljn-4-amine. 
10 'HNMROOOMHz. DMS0-d6) 5 8.46 (m. 3 H). 8.43 (s. I H), 8.12 (m. 1 H), 7.72-7.76 
(m, 2 H). 722-7.28 (m. 5 H), 7.14-7.17 (m, 6 H), 5.18 (s. 4 H). 5.00 (t, /= 5.0 Hz. 2 H), 
4.45 (s, 2 H). 4. 12 (t, y = 4.0 Hz, 2 H) 
MS (CI) for Cj«H29Nj05 m/z 612 (MH*), 568, 344 
PartB 

15 Palladium Mroxide (0.57 g of 20% on carbon) was added to a solution of the 

mateiialftomPartAinmethanoU-lOmL). The mixture was hydrogenated at 50 psi (3.5 
Kg/cm*) for 5 hours. More catalyst (0.07 g) was added and the hydrogenation was 
continued for another hour. The reaction mixture was filtered to remove catalyst and the 
filter cake was thoroughly washed with methanol. The filtrate was concentrated under 

20 reduced pressure. The residue was purified by column chromatography eluting with 6/311 
ethyl acetate/methanol/hexane and then triturated wiA diethji ether to provide a solid. 
This material was further purified by column chromatograplqr eluting wifli 9/1 
dichloromethane/meflianDl wifli ammonimn Iq^xide to prowde 0.20 g of l-P-(3- 
pyridin4-ylpropoxy)ethyll-lH-imida2o[4>c]quinolm-4-amine as a soBd, m.p. 160- 

25 162"C. 
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Analysis. Calculated for C20H21N5O: %C, 69.14; %H, 6.09; %N, 20.16. Found: %C. 
69.17; %H, 6.09; %N, 19.79 

NMR (300 MHz, DMS0-d6) 5 8.29 (dd, J- 2.6. 1.8 Hz, 2 H). 8.1 8 (s, 1 H). 8.1 1 (d, J 
= 8.2 Hz, I H), 7.62 (dd, J= 7.1, 1.4 Hz, 1 H), 7.45 (dt, J= 6.9, 1.7 Hz, 1 H), 723 (dt, J= 
5 6.7, 1.3 Hz, 1 H),6.91 (dd,y=4.4, 1.3 Hz, 2 H), 6.62 (s, 2 H), 4.81 (t, /-5.0Hz, 2 H), 
3,82 (t, y =5.0 Hz, 2 H), 2.38 (t, y = 7.6 Hz. 2 H), 3.28 (t, 6.1 Hz, 2 H), L64 (m, 2 H) 
IR (KBr) 3418, 3100, 1698, 1595. 1531, 1094, 767 cm"' 
HRMS (EI) calcd for CaoHjiNjO (M^ 347.1746, found 347.1747 

10 Example 6 

l-[2-<3-Pyridm-2-ylpiopoxy)c%l].l£f-iinidazo[4,5-c]q^ 




PaitA 

Under a nitrogen atmosphere NJ^-(bi3benzyloxycaibonyl)-l-[2-(2- 
propynyloxy)ethyl]-li/-iniidazo[4,5H:]quinolin-4-amine (2.5 g, 4.68 mmol), anhydrous 
acctonitrile (20 mL), trieOryrlamine (1.7 mL, 12.2 mmol), and 2-bnnnopyridine (0.5 mL, 
5.14 mmol) were combined and the resulting homogeneous mixture was heated to 40%. 
Copper CO iodide (0.036 g) and dich]on)bi6(tripheny^hosphme)pal]adium(IQ (0.066 g) 
were added. After 1 8.5 hours the reaction mixture was partitioned between ethyl acetate 
and aqueous sodium bicarbonate. The organic fraction was washed with brine, dried over 
magnesium sul&te and dien concentrated under reduced pressure. The residue was 
purified by column chromatography eluting with 1/9 hexane/ethyl acetate to provide 0.9 g 
of a mixture of mono and di benzyloxycaibonyl protected l-{2-[(3-pyridin-2-ylprop-2- 
ynyl)oxy]ediyl}-lH-imidazo[4,5-c]quino1in-4-amine. 
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'H NMR (3(K) MHz. DMSO-dd) 5 8.50-8.54 (m, 2 H), 8.44 (s, IH), 8.12 (m, 1 H). 7.71- 
7.77 (m, 3 H). 7.34-7.39 (m, 1 H), 7.23-7.29 (m, 7 H), 7.14-7.17 (m, 4 H), 5.19 (s, 4 H), 
5.01 (t, J= 4,6 Hz, 2 H), 4.46 (s, 2 H), 4.10 (t, J= 4,8 Hz, 2 H) 
MS (CI) for C36H29N5O5 m/z 612 (MH*). 568, 460 
5 PartB 

Palladium hydroxide (0.776 g of 20% on carbon) was added to a solution of flie 
material &om Part A in methanol The mixture was hydrogenated at 45 psi (3 J Kg^cm^) 
for 2.5 hours. The reaction mixture was filtered to remove catalyst and the filter cake was 
thoroughly washed witib methanol. The filtrate was concentrated under reduced pressure 

10 to provide a glassy solid. This material was triturated with diethyl ether and hexane 

containing a small amount of toluene. The resulting powder was isolated by filtration and 
dried at 78"C overnight in a vacuum oven. This material was further purified by column 
chromatography eluting with 9/1 dichloromethane/methanol with a few drops of 
ammonium hydroxide to provide 25 mg of l-[2-(3-pyridin-2-ylpropoxy)etlryl]-l//- 

15 imidazo[4,5-clquinolin-4-amine as a solid, m.p. 138-140**C. 

Analysis. Calculated for C2oHj,N50»(H20)w5: %C, 68.43; %H, 6.15; %H 19.95. Found: 
%C, 68.47; %H, 5.95; %N, 19.63 

*H NMR (300 MHz, DMS0-d6) 6 8.41 (d, 7= 4.4 Hz. 1 H), 8.16 (s, 1 H), 8.10 (d, J= 7.7 
Hz. 1 H). 7.63 (d, J» 8.4 Hz. 1 H). 7.54 (dt, 7= 9.7. 1.7 Hz, 1 H). 7.43 (t, 7= 7.3 Hz. 1 
20 H). 7.24 (t, 7= 7.5 Hz, I H), 7.13 (t. J= 5.5 Hz, 1 H). 6.93 (d, 7= 7.6 Hz, 1 H), 6.59 (s, 2 
H), 4.77 (t, 5.1 Hz. 2 H), 3.82 (t. 5.5 Hz, 2 H). 3.34 (t, 7- 6.3 Hz, 2 H). 2.57 (t. 7- 
7.3Hz,2H), 1.75 (m,2H) 

IR(KBr)3361, 3302,3188, 1638, 1526, 1119.751 cm** 

HRMS (EI) calcd for C20H21N5O (M*) 347.1746, found 347.1747. 
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Example 7 

l-{2-[3-<13-Thia2ol-2.yl)propoxy]e%l}.l/f4mida2»[4,^^^ 




5 PartA 

Under a nitrogen atmosphere NJ<l-<Bisbcnzyloxycaiboityl)-l-[2-{2- 
propynyIoxy)ethyl3-lH-imidazo[4,5Hr]q[umolin-4-amii^ {325 g, 6.08 mmol), anhydrous 
N^-dimcfliylfoimamide (1 5 mL), triethylamine (22 mL, 15.8 mmol) and 2- 
bromothiazole (0.6 mL, 6.69 mmol) were combined and heated to 80*XZ). Copper (I) iodide 

10 (0.046 g) and dichlorobis(tripheDylphosphine)palladimn (II) (0.085 g) were added. After 
2 hours the reaction was stopped and die solvent was removed. The crude product was 
purified by column chromatography eluting with 8/2 ethyl acetate/hexane to provide ~2 g 
of a mbcture of mono and di benzyloxycaibonyl protected l-(2-{[3-(l,3-tfaiazoI-2-yl)prop- 
2-ynyl]oxy}ethyl>-l/f-imidazo[4^-c]qu3nolin-4-amine. 

1 5 NMR (300 MHz, DMSad6) 5 8.47-8.50 (m. 1 H), 8.44 (s, 1 H). 8.1 1 (m, 1 H), 7.89 

(d, 3.2 Hz, 1 H), 7.85 (d,y = 3.3 Hz, 1 H), 7.31-7.77 (m, 2 H), 7.23-7.28 (m, 6 H). 
7.14-7.17 (m, 4 H), 5.20 (s, 4 H), 5.00 (t, 7= 5.0 Hz, 2 H), 4.52 (s. 2 H), 4.09 (t, J« 5.5 
Hz,2H) 

MS (d) for C24H27NJO5S m/z 61 8 (MH*), 475, 466 
20 FartB 

Palladium hydroxide (~2 g of 20% on caxbon) was added to a solution of the 
material fixmi Part A in methanoL The mixture was hydrogenated at 45 psi (3.2 K^cm^) 
for 3 hours. More catalyst (0.3 g) was added twice and the faydrogenation was continued 
for a total of -25 hours. The reaction mixture was filtered to remove die catalyst The 
25 filtrate was concentrated under reduced pressure to provide 1.3 g of mono 

benzyloxycaibonyl protected l-{2-[3-(l,3-thiazol-2-yl)propoxy]ethyl}-l/r-imidazo[4,5- 
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clquinolin-4-amme. This material was combined with methanol (5 mL) and sodimn 
methoxidc (25 mL of 25% in methanol). The resulting mixture was stirred for 3 days. 
The reaction mixture was concentrated under reduced pressure and then pmified by 
column chromatography. The resulting material was triturated widi diethyl ether and dried 
5 to provide 0.28 g of l-{2-[3-{l ,3-thiazoU2-yl)propoxylethyl}-l^r-imida2o[4,5-c]quinolin- 
4-aniine as a solid, m.p. 134-135"C. 

Analysis. Calculated for C18H19N5OS: %C, 61.17; %H. 5.42; %N, 19.81. Found: %C, 
61.20; m 5.23; N, %19.51 

'H NMR (300 MHz. DMS0-d6) 8 8.16 (s, 1 H), 8.10 (d, J= 8.4 Hz. 1 H). 7.63 (m. 2 H), 
10 7.51 (d, J= 3.3 Hz. 1 H), 7.43 (t, 7.1 Hz, 1 H). 7.23 (t, /« 8.0 Hz. 1 H). 6.58 (s, 2 H), 
4.79 (t. /= 4.7 Hz. 2 H). 3.84 (t, J= 4.8 Hz, 2 H). 3.4 (t. J= 6.0 Hz, 2 H), 2.86 (t. J= 7.8 
Hz,2H),1.83(m,2H) 

IR(KBr) 3458,3358.3295,3191, 1640, 1538, 1121, 752 cm"^ 
HRMS (EI) calcd for C18H19N5OS (M*) 353.1310, found 353.1308. 



15 



Example 8 

l-[2-<3-Pyridin-3-ylpropoxy)ethyl]-li/-imidazo[4,5-c]quinolin 
Bis(trifluoioacetate) 




20 PaitA 

Under a nitrogen atmosphere N,N-(bis ferf-butyoxycabonyl)-l-[2-<2- 
propynyIoxy)othyl]-l/r-imida2o[4,5-c]quinolin-4-amine (1.75 g, 3.75 mmol), 3- 
iodopyridinc (0.85 g, 4.13 mmol), triethylamine (1.4 mL) and acetonitrile (15 mL) were 
combmed and then heated to 60"C. Copper (I) iodide (0.03 g, 0.15 mmol) and 
25 dichlorobis(triphenylphosphine)palladium (II) (0.05 g, 0.075 mmol) were added. The 
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reaction was complete after 30 minutes. The solvents were removed under reduced 
pressure. The crude product was purified by column chromatography (silica gel eluting 
first wi& dichloromethane and then with 9S/2 dichloromefhane/methanol) to provide 1 26 
g of a mixture of di-BCK; protected and unprotected l-{2-[(3-pyridin-3-ylprop-2- 
5 ynyl)oxy]ethyl}-l//-imida2o[4,5-c]quinolin-4-amine. 

'HNMR (300 MHz. DMS0-d6) 5 8.54 (bs, 1 H), 8.44-8.48 (m, 2 H), 8.4 (s, 1 H), 8.06 
(m, 1 H), 7.69-7.73 (m, 2 H), 7.54 (d, 7.6 Hz, I H), 7.35 (m. 1 H), 4.99 (t,y = 4.8 Hz, 
2 H), 4.40 (s, 2 H), 4.09 (t, 7 = 5.0 Hz. 2 H), 1 .3 1 (s, 1 8 H), 
MS (CI) for C30H33N5O5 m/z 544 (MH*), 444, 344 
10 PaitB 

A solution of the material 6am Part A in methanol was combined with catalyst 
(0.7 g of 10% palladium on carbon) and the mixture was l^drogenated at 45 psi (3.2 
Kg/cm^) for 2 hours. Thecatafystwasremovedby filtration and tiie filtrate was 
concentrated under reduced pressure to provide 0.67 g of a mixture of di-BOC protected 

15 and unprotected l-[2-(3-pyridiii-3-ylpropbxy)ethyl]-l^-imidazo[4,5-^]quinolin-4-amine. 
^H NMR (300 MHz, DMS0-d6) 5 8.50 (d, 7.3 Hz, 1 H). 8.39-8.486 (m, 2 H). 8.29 (s, 
1 H), 8.07 (d, J= 8.4 Hz, 1 H), 7.71-7.75 (m, 2 H). 7.46 (d, J- 8.5 Hz, 1 H), 7.31 (m, 1 
H), 4.94 (t, 7= 4.6 Hz, 2 H), 3.88 (t. 7- 5.0 Hz, 2 H), 3.32 (t, J= 5.9 Hz, 2 H), 2.38 (t, 
7.5 Hz. 2 H), 1.63 (m. 2 H). 1.30 (s. 18 H), 

20 MS (CI) for C30H37NS65 m/z 548 (MH*), 448, 348 
Parte 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous dichloromethane (5 mL) and trifluoroacetic acid (5 mL). The reaction mixture 
was stirred at ambient temperature for 1 hr. The solvents were removed imdcr reduced 
25 pressure. The residue was triturated with diethyl ether, isolated by filtration and then dried 
in a vacuum oven to provide a tan solid. This material was recrystallized iiist from 
isopropyl alcohol and then £rom dichloromethane/metfaanol to provide 0.40 g of l-ll-Q* 
pyridin-3-ylpropoxy)ediyl]-l/f*inudazc{4,5-c]quinolin-4-e^ bis(trifluoroacetate). m.p. 
134.136'C. 

30 Analysis. Calculated for C2oH2iN50«(C2HF302)2KH20)i/2; %C, 50.08; %H, 4:23; %N, 
12.03. Found: %C, 49.87; %H, 3.82; %N, 12.16 
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>H NMR (300 MHz, DMS0-d6) 5 9.00-9.25 (bs. 2 H), 8.50 (s, 2 H), 8.37 (d. J= 7.7 Hz. 1 
H), 7.82 (d. 7.4 Hz, 1 H), 7.73-7.75 (m, 2 H), 7.55-7.58 (m, 2 H). 4,90 (t, J= 4.9 Hz, 2 
H). 3.86 (t. J= 4.8 Hz, 2 H), 3,35 (t. J= 6.1 Hz, 2 H), 2.49 (t, 7.0 Hz, 2 H). 1 .67 (m, 2 
H) 

5 IR (KBr) 3421, 3212, 2885, 1699, 1 199, 1 120, 720 cm'^ 

HRMS(EI)caIcdforC2oH2iN50 (M*) 347.1746, found 347.1743. 

Example 9 

l-[2-(3-Pyrinudm-5-^piopoxy)cAyl]-lH-imidazo[4,5-clq^ 




Part A 

Using the general method of Example 8 Part A, except that the reaction 
temperature was raised to 80*X:. N,N-(bis rert-butyoxycabonyl)-l-[2-(2- 
propynyloxy)ethyl]-li/-imidazo[4,5-c]quinolin^-amine (2.5 g, 5.36 mmol) was coupled 
1 5 with 5-bromopyrimidine (0.94 g. 5.89mmol) to provide 1 .59 g of N JI-(bis tert- 
butoxycaibonyl)-l-{2-[(3.pynmdin-5-ylpiop-2-ynyl)oxy^ 
c]q[uinolin-4-amine. 

»H NMR (300 MHz. DMSG-d6) 5 9.19 (s, 1 H), 8.64 (s, 2 H). 8.44-8.47 (m, 1 H), 8.40 (s, 
1 H), 8,02-8.06 (m. 1 H). 7.68-7.72 (m, 2 H), 4.99 (t, 7= 5.0 Hz, 2 H). 4,43 (s, 2 H), 4.10 
20 (t, y = 5.2 Hz, 2 H), 1 .32 (s, 18 H) 

MS (CI) for CiOfcN^Os m/z 545 (MH*), 445, 345 
PartB 

A methanol solution of &e material &om Part A was combined with catalyst ( 5% 
platinum on caibon, palladium hydroxide and 10% palladwm on caibon wm. used in 
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succession) and hydrogcnated to provide 0.60 g of NJ^-(bis tert-butoxycaibonyl)-l-[2-(3- 
pyrimid2ii-5-yIpzopoxy)ethyl]-l/f-iimdazo[44H;]quinolin-4-amii^ 
'H NMR (300 MHz, DMSOniQ 5 8.98 (s. 1 H). 8.48-8.52 (m, 1 H), 8.45 (s, 2 H). 8.40 (s. 
I H), 8.06-8.09 (m, 1 H), 7.70-7.74 (m. 2 H), 4.94 (t, J= 5.1 Hz, 2 H), 3.89 (t, /= 5.0 Hz, 
5 2 H), 3.34 (m, 2 H), 2.34 (t, 7= 7.3 Hz, 2 H), L64 (m, 2 H), L29 (s, 18 H) 
MS (CI) for C29H36N6O5 m/z 549 (MH*). 449, 349 
Parte 

Using the general method of Example 8 Part C, the material from Part B was 
hydroiyzed to provide 0.14 g of l-[2-{3-pyrimidin-5-ylpropoxy)ethyl]-lif.imidazo[4,5- 
10 c]quinolin-4-amine,m.p. 159-161%. 

Analysis. Calculated forCi9H2oN60«(C2HF302)wo»Ol20)i/4: %C, 63.27; %H, 5.70; %N, 
23.06. Found: %C, 63,47; %H, 535; %N, 22.88 

'H NMR (300 MHz, DMS0-d6) 5 8.98 (s, 1 H), 8.48 (s, 2 H), 8.19 (s, 1 H), 8.15 (d, /= 
8.0 Hz, 1 H), 7.63 (d, 7- 8.6 Hz, 1 H), 7.46 (t, J= 6.0 Hz, 1 H). 7.28 (t, /- 8.4 Hz, 1 H), 
15 6.79 (s. 2 H), 4.81 (t, 7= 4.8 Hz, 2 H), 3.84 (t J» 5.1 Hz, 2 H), 3.35 (t, 6.0 Hz, 2 H), 
2.43 (t, /= 7.4 Hz, 2 H), 1.69 (m, 2 H) 
IR(KBr) 3310, 3132, 1647, 1582, 1531, 1403, 1117 cm"* 
HRMS (EI) calcd for C19H20N6O (M*) 348.1699, found 348.1695 
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Example 10 

l-{2-[(l-Ben^l4H-lA3-triazol-4-yl)methoxy]etiiyl}4H-imidaz^ 

amine hydrochloride 

l-{2-l(l-Benzyl-lH-lA3-triazol-5-yl)methoxylethyl}4H-imidazo[4 

amine bydrochloride 




Part A 

Nasr-<BisbenzyloxycaibonyI^l-[2H:2-propynyloxy)ettjyl]-l^ 
10 dquinoUn^-aminc (1.5 g, 2.81 mmol), anhydrous toluene (30 mL) and benzyl azidc (1.3 
mL, 9.12 mmol) were combined and heated in an oil bath at 100^ for 28 hours. The 
reaction mixture was concentrated under reduced pressure to provide crude product as a 
brown oil. 
PartB 

15 Sodium me^oxide (2.19 mL of 25% m methanol. 9.52 mmol) was added to a 

mixture ofthe material from Part A and mcflmnol (20 mL). The reaction mixture was 
allowed to stir at ambient temperature overnight and then it was concentrated under 
reduced pressure to provide a dark oil. The oU was purified by column chromatography 
cluting with 5% methanol in dicWoromcthane to provide a ligjit yellow oil. The oil was 

20 treated widi 1.0 M hydrogen chloride to provide a pink solid This solid was recrystallized 
twice fiom acctonitrilc and the resulting product was dried in a vacuum oven at 80^ for 2 
hours to provide 0.12 g of a mixture of the regio isomers of Ae desired product i.e. a 
mixture contaming both l.{2.t(l-benzyMiM A3-tria2ol-4-yl)methoxy]ethyl}-lH- 
imidazo[4,5-c]quinoline-4-amine hydrochloride and l-{2-[(l-benzyM^-l A3-triazol-5- 
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yI)methoxy]ethyl}-lif-iinida2o[4,5-c]quinolme-4-ai^ hydrochloride, as a li^t pink 
crystalline solid, in.p. 209-21 TC. 

Analysis: Calculated for C22H21N7O • 0.951 HCl • 0.615 H2O: %C, 59.35; %H, 5.25; %N, 
22.02; Found: %C, 59.46; %H, 5.16; %N, 22.05. 
5 ^H-NMR (300 MHz, DMS0-d6) 5 9.00 (br s, 2 H), 8.46 (s, 1 H), 8.28 (d, J-7,8 Hz, 1 H), 
7.98 (s. 1 H). 7.83 (br d, J«7.8 Hz, 1 H), 7.71 (br t, J=7.8 Hz, 1 H), 7.50 (br t, J=7.7 Hz, 1 
H) 7.20-7.40 (m, 5 H). 5.52 (s, 1.88 H). 5.39 (s, 0.12 H), 4.88 (t, J=4.9 Hz, 2 H), 4.52 (s, 2 
H), 3.95 (t. J=^.9 Hz, 1.88 H), 3.87 (t. J-5.1 Hz, 0.12 H) 
IR (KBr) 3152, 2638, 1672, 1605, 1 126 cm* 
10 HRMS (H) calcd for C22H21N7O QJt) 399.1808, found 399.1802. 

Example 11 

l-P-({l-[(Phenylsulfenyl)mediyl]4/f-i;2,3-triazol-4-yl}meA^ 

c]quinoline'4-aniine ^ 
15 l-[2-{{14(Phenylsulfanyl)methyl]-li/-l,2,3-triazol-5-yl}metho^^^^ 

c]quinoline-4-aniine 




20 

PartA 

Under a nitrogen atmosphere, anhydrous toluene (20 mL), N,N-(bis /erf- 
butoxycarbonyl)-l-[2-(2-propynyloxy)ethyl]-l//-imida2o[4,5-c]quinolin-4-amiTO (1.0 g, 
2.1 mmol) and azidomethyl phenylsulfide (0.61 mL, 4*3 mmol) were combined and heated 
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at lefhix for 72 hours. The leaction mixture was allowed to cool to amhient temperature 
and dien it was concentrated under reduced pressure to provide, a brown oil. This material 
was purified by column chromatogiaphy eluttng with 80/20 ethyl acetate/hexane to 
provide 0.95 g of product as a clear oil. 
5 MS (CI) for C32H37N7O5S m/z 632 (MH+), 532, 458, 432 
PartB 

A solution of the material from Part A in anhydrous dichloromethane (1 5 mL) was 
added to a mixture of trifluoioacetic acid (7.4 mL) and anhydrous dichloromethane (6 mL) 
which had been chilled to 0^. The reaction mixture was kept ui an ice bath for 2 hours 

10 and ^en allowed to warm to ambient temperature. After 6 hours die reaction mixture was 
washed with 20% sodium hydroxide. The aqueous fiaction was extracted with 
dichloromethane. The organic fractions were combined, washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide a 
green oil. The oil was purified by column chromatography eluting with 5% methanol in 

15 dichloromethane to provide a green crystalline solid. This material was recrystallized 

from isopropanol to provide 0.12 g of a mixture of the rcgjo isomers of the desired product 
Le. a mixture contomingbodi l-[2-({l-[Cphenylsulfanyl)me%l]-lH-lA3-triazol^ 
yl}methoxy)etfayl]-l/f-inudazo[4,5-c]quinolme-4-arnine and l-[2-i[l' 
[(phenylsulfenyl)methyl]-l/f-l,2,3-tria2ol-5.yl}methoxy)e%l]-l/f-im 

20 c]quinoline-4-amine, as an off-white solid, m.p. 1 82-1 84*C. 

Analysis: Calculated for C22H2|N70S: %C, 61.24; %H. 4.91; %N, 22.72; Found: %C, 
60.94; %H, 4.94; %N, 22.38. 

*H-NMR (300 MHz, DMS0-d6) 6 8.00-8.20 (m, 2 H), 7.87 (s, 0.8 H), 7.60-7.65 (m, 1 H), 
7.52 (8, 0.2 H), 7.40-7.50 (m, 1 H), 7.20-7.40 (m, 6 H), 6.65 (s, 2 H), 5.87 (s. 1.6 H), 5.65 
25 (s, 0.4 H), 4.83 (br t, J-4.6 Hz, 0.4 H), 4.78 (br t, J=4.9 Hz, 1 .6 H), 4.49 (s, 1.6 H), 4.42 (s. 
0.4 H). 3.80-3.90 (m.2H) 
IR (KBr) 3322. 3205, 1643, 1527, 1095 cm' 
HRMS (EI) calcd for CaHziNTOS (M*) 431.1528, found 431.1522. 
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Example 12 
l-[2-(Beii2o|>]fuian-2-ylmeAoxy)ethyl]-l/^iim 



10 




Part A 

Bcnzyltrimethylaminoniuin chloride (0.436 g) and propaigyl bromide (6.07 mL of 
80%) were added with stirring to a mixture of dicWoromethane (185 mL) and aqueous 
sodium hydroxide (60 mL of 50%). 2-(l/Mmidazo[4,5-<:]quinolin-.l-yl)ethanol (10.0 g, 
46.9 mmol) was added to die resulting solution. The reaction mixture was stirred at 
ambient temperature for 21 hours at ^ch time analysis by HPLC stowed that starting 
material remained. An additional equivalent of propargyl bromide was added and the 
reaction mbctuie was sdned for an additional 46 hours. Water was added to flie reaction 
mixture and the layers were separated The aqueous fraction was extracted with 
dichloTomethane. The organic fractions were combined, washed with water and with 
brine, dried over magnesium sulfate and then concentrated under reduced pressure to 
15 provide a dark brown solid. This material was purified by flash chromatography (silica 
gel ehiting with 5% medianol m dichlorometfaane) to provide 7.0 g of 1*[2- 
propynyloxy)ethyl]-l/f-imldazo[4,5-c]quinoline as a brownish solid. 
PartB 

Under a nitrogen atmosphere, l-[2-Qm>pynyloxy)etfayl]-l^-imidazo[4,5- 
20 c]quinoline (1.0 g, 4.21 mmol), trie%lamine (1.53 mL, 10.96 mmol) and anhydrous 

acetonitrile (20 mL) were combined and then heated to 60**C. 2-Iodophenol (1.02 g, 4,63 
mmol), copper (0 iodide (0.08 g) and dichlorobis(triphenylphosphine)palladium(II) (0.148 
g) were added Afrer 4 hours analysis by TLC (5% methanol in dichloromethane) 
indicated that the reaction was complete. The reaction mixture was filtered dirough a 
25 layer of Celite® filter aid to remove the catalysts. The filtrate was concentrated under 
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reduced pressure to provide an oil. This material was purified by flash chromatography 
(silica gel eluting with 3% methanol in dichloromethane) to provide 0.91 g of l-[2- 
(benzoP)]furan-2-ylinethoxy)ethyl]-l^-imidazo[4.5-c]quinoline as a yellow oU. 

PartC 

5 3-Chloroperoxybenzoic acid (0.65 g) was added in portions over a period of 5 

minutes to a solution of the material from Part B in chloroform (1 5 mL). The progress of 
die reaction was momtorcd by TLC, More 3-chloroperoxyben2oic acid (2 X 02 g) was 
added. After 1 .5 hr the reaction mixture was washed twice with aqueous sodium 
bicarbonate, back extracted with chloroform, washed wi& brine and then concentrated 

10 under reduced pressure to provide l-[2-(bcnzo[b]fiiran-2-ylmethoxy)ethyl]-lH- 

imida2o[4,5-c]quinoline-5N-oxide. The material was stored under nitrogen at a reduced 

temperature over the weekend. 

PaitD 

Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.60 g, 3.18 mmol) was 
15 slowly added via a syringe to a solution of the N-oxide fi»m Part C in dichloromethane 
(15 mL). The volatiles were removed under reduced pressure to provide 2,2>trichloro- 
{142Kbenzo[b]fuxanr2-yhnethoxy)e%l]-li/-imida2o[4,5^^^^ as a 

tansoUd. This material was dissolved in methanol (15 mL). Sodium methoxidc (2.04 mL, 
9.01 mmol) was added and the resulting solution was allowed to stir for 48 hours. A white 
20 precipitate was isolated by filtiBtion and then recrystalhzed &om acetonitrile to provide 

072 g of l-[2-(benzo[b]furan-2-ylmethoxy)ethyll-lif-imidazo[4,5H:lqu^^ as 
off-white needles, m.p. 201-203*C. 

Analysis: Calculated for CjiKi^aOi: %C. 7038; %H, 5.06; %N, 15.63; Found: %C, 
70J6;%H, 4.80; %N 15.51. 
25 'H-NMR (300 MHz, DMS0-d6) 5 8.16 (s, IH), i5.06 (d, 7.8 Hz, IH), 7.49-7.62 (m, 
3H), 7.42 (m, IH). 7.16-7.31 (m. 3H). 6.76 (s, IH), 6.58 (br s. 2H). 4.83 (t, J= 5.4 Hz, 
2H), 4.61 (s. 2H), 3.97 (t. J= 5.1 Hz, 2H) 
IR (KBr) 3455, 3069, 1583, 1530, 1397, 1254. 1088 
HRMS (EI) calcd for C21H18N4Q2 (M*) 358.1430, found 358.1428. 

30 
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Example 13 

l-[2KP)^din-3-ylmethoxy)e%q-l/f-imida2o[4,5-c]qu^ 



Under a nitrogen atmosphere, sodium hydride (16.88 g of 60% in mineral oil, 422 
mmol) was added in portions to a solution of 2-<l/^imidazo[4,5-c]quinolin-l-yl)e11ianol 
(60.0 g, 281 mmol) m anhydrous N,N-dimetitylformamide (600 mL). The alkoxide was 
allowed to stir for about 1.5 hours. Benzjd bromide (502 mL, 422 mmol) was slowly 
added over a period of about 30 minutes. The reaction mixtiue was allowed to stir at 
ambient tonperature overnight Solvent was removed under reduced pxessuie. The 
residue was takai up in ethyl acetate, washed several times with water, washed with brine, 
dried over magnesium sulfate and then concentiatcd under reduced pressure to provide 1- 
[2-(bcnzyloxy)cthyI]-l/f-iniidazo[4,5-c)quinoline as a dark oil. 



'H-NMR (300 MHz, DMS0-d6) 5 912 (s, IH), 8.42 (s, IH). 8.40 (s. IH), 8.17 (m, IH), 
15 7.69 (m. 2H), 7.10-722 (m, 5H). 4.95 (t,/= 5.1 Hz, 2H), 4.45 (s, 2H). 3.93 (t, J= 5.1 Hz, 
2H) 

MS (CI) for C19H17N3O m/z 304 (MH*), 214 
PartB 



3-Chloroperoxybenzoic acid (69.36 g of 77% maximum) was added in portions 



20 over a period of 1 5 minutes to a solution of l-[2-(bcnzyloxy)ethyl]-liy-imidazo[4,5- 

cjquinoline (85.36 g, 281 mmol) in chloroform (800 mL). After 1 hour analysis by TLC 
(10% me&anol in dichloromethane) showed diat the reaction was complete. The reaction 
mixture was washed with saturated sodium bicaibonate (twice), washed with brine, dried 
over magnesium sulfate and then concentrated under reduced pressure to provide a solid. 

25 The solid was slurried witii diethyl eflier and flien isolated by filtration to provide l-[2- 
(ben2yloxy)e&yl]-l/f-imidazo[4,5-c]qumolme-5N-oxide as a dark yellow solid. 




Part A 
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Parte 

Phosphorous oxychloride (12.84 mL, 138 imnol) was slowly added to a mixture of 
l-[2-(benzyloxy)ethyll-lif-imidazo[4,5-c]qumoline-5N-oxide (40.0 g, 125 mmol) and 
anhydrous toluene (600 mL). The reaction mixture was allowed to stir for about 30 

5 minutes and then the volatiles were removed under reduced pressure. The resulting red oil 
was dissolved in dichloromethane, washed twice with saturated sodium bicarbonate, and 
then concentrated imder reduced pressure. An attempt to recrystallize the residue from 
ethyl acetate resulted in a gum. The material was taken up in ethyl acetate (500 mL) and 
. then combined with trietfiylamine (2534 g, 250 mmol)- The solution was chilled in an ice 

10 bath and the precipitate was isolated by filtration. The material changed back into an oil 
shortly after filtration. The oil was taken up in dichlorometibane, combined with the 
filtrate and then concentrated under reduced pressure to provide an oil This material was 
partitioned between dichloromefliane and 15% sodium hydroxide. The organic fraction 
was washed witii brine, dried over magnesium sulfete and then concentrated under 

15 reduced pressure to provide an ofl. This oil was further purified by flash chromatography 
(silica gel elutmg first with dichloromethane, then with 2% methanol in dichloromeAane 
and dien with 5% methanol in dichlorometiiane) to provide -21 g of l-(2- 
(benzyloxy)ethyl]-4-chloio-liif-imidazo[4,5-c]quinolme. 

«H-NMR (300 MHz, DMS0-d6) 5 8.47 (s, IH), 8.42 (dd, / = 8.3, 1.5 Hz, IH), 8.08 (dd. J 
20 = 8.3. 1 .5 Hz, IH). 7.72 (m, 2H). 7.04-7.17 (m, 5H). 4.96 (t, 5.1 Hz, 2H). 4.44 (s, 2H), 
3.92(t./=5.1H2.2H) 

MS (CI) for CisHieCINaO m/z 338 (MH*), 309, 248, 214 
PartD 

Phenol (6.21 g, 66 mmol) was added in portions to a chilled suspension of sodium 
25 hydride (2.79 g of 60% in mineral oil. 69.7 mmol) in diglyme (25 mL). When bubbling 
had subsided, a solution of the material from Part C in digjyme (1 0 mL) was added in a 
smgle portion. The resulting solution was heated to 1 10"C and stirred ovcmigjit Analysis 
by TLC (3% methanol in dichtoromethane) indicated that Ac reaction was complete. The 
solution was cooled to OK! and a brown precipitate formed. The diglyme was decanted 
30 off. The solid was slurried with hexane and then isolated by filtration. The solid was then 
slurried wifli water, isolated by filtration and dried in an oven overnight The solid was 
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reciystallized from isopropanol to provide 19.3 g of l-[2-(ben2yloxy)ethyl]-4-phenoxy- 
l/f-iniidazo[4,5-c]qumolme as a solid. 

'H-NMR (300 MHz, DMSO-d6) 5 8.39 (s, IH), 8.32 (dd, /= 8.3, 1.5 Hz. IIQ, 7.69 (dd, J 
= 8.3, Hz, IH), 7.46-7.59 (m. 4H), 7.12-733 (m, 8H), 4.93 (t, 7 « 5.1 Hz, 2H), 4.47 (s, 
5 2H), 3.94 (t, 7=5.1 Hz. 2H) 

MS (CI)-for C25H21N3O2 m/z 396-(MH*), 306, 288 
PartE 

Under a nitrogen atmosphere, triflic acid (29.0 g) was added dropwise to a solution 
of l-[2-(benzyloxy)e%l]-4-phenoxy^ljFf-inrida2o[4,5-c]qiiinoline (7.65 g) in anhydrous 

10 dichloromethane (200mL). When andysis hy TLC (5% methanol in dichloiomethane) 
Indicated that die reaction was con^lete, the reaction mixture was concentrated under 
reduced pressure to provide an o3. This material was dissolved in eOiyl acetate and &en 
combined with triethylamine (10 eq.). The solution was diluted wilh additional ethyl 
acetate, washed with water, washed with brine, dried over magnesium sul&te and &en 

15 concentrated under reduced pressure. The residue was recrystallized from ethyl acetate to 
provide '-4.8 g of 2-(4-phenoxy-lif-imidazo[4,5-c]quinolin-l-yl)ethanol as a white flu£^ 
solid. 

'H-NMR (300 MHz, DMSO-d6) 6 834 (m, IH), 8.32 (m, IH), 7.70 (m, IH), 7.46-7.60 
(m. 4H). 7.25-73 1 (m, 3H), 5.06 (t, 7= 5.4 Hz, IH), 4.76 (t, 5.4 Hz, 2H), 3.90 (q, 
20 5.4Hz,2H) 
PartF 

3-(Bromomethyl)pyridine hydrobromide (0.638 g, 2.52 mmol) was added m a 
single portion with stilling to a solution containing 2-(4^henoxy-l/f-imidazo[4,5- 
c]quinolin-l-yl)ethanol (0.7 g, 2.29 mmol), benzyltrimethylammonium chloride (-0,03 g), 

25 sodium hydroxide (28 mL of 50%) and dichloromethane (28 mL). After 3 hours analysis 
by TLC (5% methanol in dichloromethane) indicated ttat the reaction was complete. The 
reaction mixture was diluted wi& water (100 mL) and dichloromethane (100 mL). The 
layers were separated and the aqueous fraction was exbacted with dichloromediane (100 
mL). The organic fractions were combined, washed with brine, dried over magnesium 

30 sulfate and tiienconcentnited under reduced pressure to provide a dark yeUow^^ This 
material was purified by flash chromatography (silica gel eluting wi& 5% metfianol in 
dichloromethane) to provide 0J4 g of 
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4-phcnoxy-l-[2-(pyridm-3-ylme&oxy)ethyl]-lfr-imidazo[4,5-c]q^ as a bright 
' yellow solid. 

*H-NMR (300 MHz, DMS0-d6) 8.42 (dd, J- 4.9, 2.0 Hz, IH), 8.38 (s, 2H), 8.33 (dd, /= 
8.3, 1.5 Hz, IH), 7.70 (dd, J= 8.3, 2.0 Hz, IH), 7.46-7.59 (m, 5H). 7.22-7.33 (m, 4H). 
5 4.96 (t, /= 4.9 Hz, 2H), 4.52 (s, 2H). 3.98 (t, 7 = 4.9 Hz, 2H) 
MS (CI) for C24H20N4O2 m/z 397 (MH*), 306, 288, 212, 1 10 
PartG 

4-Phenoxy-l-[2-(pyridin-3-ylmethDxy)e%l]-lH-imidazo[4,5-^]qi^ (0.67 g, 
1 .69 mmol) and amznonhim acetate (1 .30 g, 16.9 mmol) were combined and heated to 

10 1S0°C. After 5 hours analysis by ILC (10% methanol in dichlorometfaane) showed 

starting material. More ammonium acetate (5 g) was added. After 1 hour TLC indicated 
that the leaction was complete. The reaction mixture was allowed to cool to ambient 
temperature ovemigjit The resulting brown oil was combined wi& water (100 mL) and 
made basic (pH 9) witii sodium bicarbonate. The product was extracted into 

15 dichloromethane (2 X 100 mL). The extracts were combined, washed with brine, dried 
over magnesium sulfate and then concentrated under reduced pressure to provide an off* 
white gummy solid. This material was purified by flash chromatography (silica gel 
eluting with 1 0% me^ol in dicUoiomethaiie) to provide 0.40 g of a giimmy white solid. 
This material was dissolved in metonol (10 mL). Hydrogen chloride/diethyl ether (5 eq) 

20 was added dropwise and the mixture was allowed to stir for 1 hour. The resuHmg 

precipitate was isolated by filtration, rinsed with diethyl ether and dried in a vacuum oven 
to provide 0.358 g of l-[2-(pyridin-3-yhnethoxy)etfayl]- W-imidazo[4,5-c]quinolin-4- 
amine hydrochloride as a light yellow solid, m.p. 229-23 rC. 
Analysis: Calculated for CisHnNsO • 2.75 HCl • 0.4 H2O: %C, 50.62; %H. 4.85; %N, 

25 16.40; Found: %C, 50.44; %H, 4.96; %N, 16.19. 

'H-NM^ (300 MHz, DMS0-d6) 5 8.78 (d, J= 5.4 Hz, IH). 8 Jl (s. 1^^ 
834 (d.7= 8.3 Hz, IH), 8.26 (d.y= 7.8 Hz, IH), 7.90 (dd. 7.8. 5.9 Hz, IH), 7.84 (d, J 
« 8.3 Hz, IH). 7.72 (t. 7.8 Hz, IH), 7.54 (t, J- 7.8 Hz. IH), 4.98 (t, J= 4.9 Hz, 2H). 
4.69 (s. 2H). 4.04 (t. 7= 4.9 Hz, 2H) 

30 MS (CI) for CisHnNsO • HC1(im4)» H20a/5)m/z321 (MH*), 229. 
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Example 14 

l-[2-(Pyridm-2->1meliK)xy)e%I]-lH-iimda2o[4^-c]qm 




5 PailA 

Using the general method of Example 13 Part F, 2-(4-phenoxy-lif-imidazo[4,5- 
c]quinolin-l-yl)cthanol (0.9 g, 2.95 mmol) was reacted with 2-picolyl chloride hydrogen 
chloride (0.53 g, 3.24 mmol) and the product purified to provide 0.65 g of 4-phenoxy-l- 
[2-Q>yrid^n-2-y]methoxy)e%l]-l/^]midazo[4,5<]quino&^ 
10 *H-NMR (300 MHz, DMS0-d5) 8.41 (m, 2H), 834 (dd, 7= 8.3. 1 .5 Hz. IH). 7.70 (dd, J 
= 8.3, 1.5 Hz, 2H), 7.46-7.66 (m, 5H). 7,18-7.33 (m, 4H). 7.30 (d. /= 7.8 Hz. IH), 4.98 (t, 
J=4.9 Hz, 2H), 4.55 (s, 2H). 4.04 (t. /- 4.9 Ife. 2H) 
PartB 

The material firom Part A and ammonium acetate were combined and heated to 
15 150X. After 5 hours analysis by TLC (10% methanol in dichloromethane) indicated that 
the reaction was complete. The reaction mixture was allowed to cool to ambient 
temperature, ttien it was combined with water (100 mL) and made basic (pH 9) widi 
sodium bicarbonate. The resulting white precipitate was isolated by filtration and then 
slurried with diethyl ether. The resulting white solid was isolated by filtration and then 
20 recrystallizcd from acetonitrile to provide 0.18 g of l-[2-(pyridin-2-ylmetfioxy)etl^l]-l/f- 
imidazo[4,5-c]quinolin-4-amine as a white solid, m.p. 196-198**C. 
Analysis: Calculated for C18H17N5O: %C, 67.70; %H, 5.37; %M, 21.93; Found: %C, 
67.86; %H. 5.31; %N, 22.13. 

^H-NMR (300 MHz, DMS0-d6) 6 8.43 (d, J= 4.9 Hz, 2H), 8.20 (s, IH), 8.09 (d, 7 = 6.8 
25 Hz. IH), 7.63 (dt. 8.3, 1.5 Hz, 2H), 7.43 (dt, J= 83, 1.5 Hz. IH), 7,19-7.24 (m, 2H), 
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7.12 (d, J=7.8 Hz. IH), 6.53 (br s. 2H). 4.87 (t, J= 5.1 Hz, 2H), 4.54 (s, 2H), 3.99 (t, /= 
5.1Hz,2H) 

MS (CI) for CisHnNsO m/z 320 (MH*), 229, 21 1 . 

5 Example 15 

l-[2-(Pyridin-4-ylmethoxy)ethyI]- 1 i/-imidazo[4,5-c]quinolin-4-ainine 




PartA 

10 Using the general metiiod of Example 13 Part F, 2-{4-phenoxy-l/r.indda2o[4,5- 

c]qutnolm-l-yl)ethanol (I.l g, 3.61 mmol) was reacted with 4-picolyl chloiide hydrogen 

chloride (0.649 g, 3.96 mmol) and the product purified to provide -0.3 g of 4-phenoxy-l- 

[2-(pyridm-4-ybnedioxy)ethyl]-lJY-imidazo[4,5-c]quinoline. 

*H-NMR (300 MHz, DMS0-d6) 5 8.41 (s, IH), 8.39 (s, IH). 8.34 (dd,y = 7.8. 1.5 Hz, 
15 2H), 7.70 (dd, /= 7.8, 1.5 Hz, IH), 7.46-7.60 (m, 4H), 7.25-7.33 (m, 3H), 7.10 (d, 7= 5.9 

Hz, 2H), 5.00 (t, J= 4.9 Hz, 2H), 4.53 (s, 2H), 4.00 (t. 4.9 Hz. 2H) 

MS (C3) for C24H20N4O2 m/z 397 (MH*). 306. 288. 212, 1 10 

PartB 

Using the general mediod of Example 14 Part B, 4-phcnQxy-l-[2-(pyridui-4- 
20 yhncthoxy)ethyl]-lif-mridazot4,5-c]quinoline (0.25 g) was amiuated to provide 0.14 g of 
l-[2-(pyridin-4-yImcAoxy)etbyI]-l^-ixnidazo[4,5-clquinolin-4^ as a saKd, m.p. 159- 
16rc. 

Analysis: Calculated for CigHnN^O; %C, 67.70; %H. 5.37; %N, 21.93; Found: %C, 
6737; %H, 5.31; %N. 22.49. 
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*H-NMR (300 MHz, DMSO-d6) 5 8.40 (dd, J= 4.4, 1.5 Hz, 2H), 8.20 (s, IH), 8.09 (d, /= 
83 Hz, IH), 7.62 (d, J- 8.3 Hz. IH), 7.43 (m, IH), 7.21 (m, IH), 7.10 (d,y=5.4 Hz, IH), 
6.54 (br s, 2H), 4.87 (t, 5.1 Hz. 2H), 4.51 (s, 2H), 3.94 (t, 7 = 5.1 Hz, 2H) 
MS (CI) for CigHnNsO m/z 320 (MH*), 229. 136 



10 

PaitA 

Using Hie general method of Example 13 Part F, 2-(4-phenoxy-lif-mudazo[4,5- 
c]quinolin-l-yI)ethanol (0.82 g, 2.69 mmol) was reacted with 4-(chlon)mcthyl>3,5- 
dimethylisoxazole (0.43 g, 2.95 mmol) and purified to provide 0.59 g of l-{2-[(3,5- 
1 5 dimethylisoxazol-4-yl)methoxy]ethyl}-4-phenoxy-l/f-imidazo[4,5-c]quinoline as a white 
foamy solid. 

*H.NMR (300 MHz, DMS0-d6) 5 8.29-8.32 (m, 2H), 7.70 (dd, J= 7.8, 1.5 Hz, IH), 7.46- 
7.60 (m, 4H), 7.25-7.32 (m. 3H) 4,89 (t, J=5.1 Hz, 2H), 4.24 (s, 2H), 3.89 (t, 7 = 4.9 Hz, 
2H), 2,16 (s, 3H). 1^3 (s, 3H) 
20 MS (C15 for C24H22N4Q3 m/z 415 (MH*), 306, 212, 1 12 
PartB 

Using die general method of Example 14 Part B, the matwial from Part A was 
aminatcd to provide 0 J9 g of l-{2-[(3,5-dimethylisoxazoI-4-yl)mcthoxy]ethyl}-l/r- 
imidazo(4,5-c]quinolm-4-amine as a white solid, m.p. 213-215'*C. 
25 Analysis: Calculated for C18H19N5O2: %C, 64.08; %H, 5.68; %N, 20.76; Found: %C, 
64.02; %H, 5.53; %N, 21 .01. 



Example 16 

l-{2-[(3,5-Dimethylisoxazol-4-yl)mcthoxy]ethyl}- 
l/r-iniidazo[4,5-c]quinolin-4-amine 
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»H-NMR (300 MHz, DMS0-d6) 5 8.12 (s. IH), 8.05 (dd,/= 8.3, 1,0 Hz, IH), 7.61 (dd, J 
- 8.3, 1.0 Hz, IH), 7.43 (m. IH), 7.21 (m. IH), 6.52 (br s. 2H), 4.79 (t, J= 5.1 Hz, 2H), 
4.23 (s, 2H). 3.85 (t. J- 5.1 Hz. 2H). 2.20 (s, 3H), 1.97 (s, 3H) 
MS (CI) for CaHwNsOz m/z 338 (MH*), 229, 112 

Example 17 

1 -(2- { t3-(Pyrimidm-2-yl>-2-propynylloxy}ethyl)- 
lH-iinidazo[4,5-c]qumolm-4-amine trifluoroacetate 




10 Under a nitrogen atmosphere, l-[2-(2-propynyloxy)ethyl>lH-imidazo[4,5- 

clquinolin^amine (1.0 g, 3.7 mmol), triethylamine (1.0 g, 9.7 mmol) and anhydrous 
N J^-dimethylformamidc (20 mL) were combined. The resulting solution was heated to 
65*^ . Copper (I) iodide (0.07 g, 0.4 mmol). dichlorobis(triphcnylphosphine)palladium(II) 
(0.13 g, 0.2 mmol) and 2-biomopyrimidine (0.65 g, 4.1 mmol) were added and the 

15 reaction mixture was stirred at 65X overnight The N,N-dimethylformamide was 

removed under reduced pressure to provide crude product as a tar. This tar was purified 
first by column chromatography (silica gel cluting with dichloromethane) and then by 
semi-preparative HPLC iismg Method A to provide 0.05 g of H2- {l3-(pyrunidin-2-yl)-2. 
pnjpynyl]oxy}e%l) l/f-inrida2o(4,5H:]quinolin-4.M^^ trifluoroacetate as a spongy 

20 white solid. m.p. 214-215*1:. 

Analysis: Calculated for C„H,6N60 • 1.5 C2HF3O2 • 0.3 H2O: %C, 50.67; %H. 3.51; %N, 
16.12; Found: %C, 50.67; %H, 3.1 1; %N, 16.14. 

'H-NMR (300 MHz; DMSOd^) 6 (ppm) 9.169(s,lH). 8.646(s;2H), 8.497(s,lH), 
8.328(dJ=8.3Hz,lH). 7.773(d^=6.9Hz,lH). 7.703(U=6.7Hz,lH), 7.558(U=72Hz,lH). 
25 4.942(U=4.8Hz.2H), 4.447(s^H), 4.073(U-4.9Hz,2H). 
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Example 18 

H2-{[3KPyrid-4.yl)-2-propynyl]oxy}ethyl>l/^iimdazo 

bis(trifluoroacetate) 




Under a nitrogen atmosphere, 1 -[2-(2-propynyloxy)ethyl]-l//:.imidazo[4,5- 
c]quinoIin-4-amine (0.5 g, 1.9 mmoQ, triethylamine (0.5 g, 4.9 mmol), copper (I) iodide 
(0.036 g, 02 mmoQ, 4-bromopyridine (0.51 g, 2.6 mmol) and acetonitrile (20 mL) were 
combined and stirred at ambient temperature. 

Dichlorobis(triphenylphosphine)palladium(n) (0.066 & 0.1 mmol) was added The 
reaction mixture was heated at reflux overnight The acetonitrile was removed under 
reduced pressure. The residue was taken up in dichloromethane and methanol and then 
put through a basic alumina column. The fractions were combined and concentrated under 
reduced pressure. The residue was triturated with acetonitrile. The resultmg solid was 
isolated by filtration and then purified by semi-preparative HPLC using Method A to 
provide 0.1 g of H2-{[3-(pyrid-4-yl)-2-propynyl]oxy}ethyl)-lif-imidazo[4,5-c]qui^^ 
4-amine bis(trifliioroacetate) as a gray fluffy solid, m.p. 135X (dec.). 
Analysis: Calculated for CaflnNsO • 2.0 C2HF3O2 • 0.5 H2O: %C, 49.66; %H, 3.47; %N, 
12.06; Found: %C, 49.59; %H. 3.51; %N, 12Ji2. 

*H-NMR (300 MHz; DMSO^) 6 (ppm) 9,063(Jos;tH), 8.551(dJ=5.2H2;2H). 
8.498(s,lH). 8.335(dJ=7.7Hz,lH), 7.795(dJ=6.9Hz,lH), 7.727(U=*.3Hz.lH), 
7.564(tJ=8.3Hz,lH), 7.139(dJ=5.7Hz,2H), 4i)42(U«4.8Hz,2H), 4.427(s^, 
4.056(tJ=4.8Hz,2H). 
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Example 19 

H2-{[3-<Fur-3-yI)-2i)ropynyl]oxy}ethyl)-l/f-inudazo[4,5-^^ 



trifluoroacetate 
NH, 




Under a nitrogen atmosphere, l-[2-(2-propynyloxy)ethyl]-l/f-imidazo[4,5- 
c]quinolm-4-amme (0.5 g. 1.9 mmol), tricthylamine (0.5 g, 4.9 mmol), copper (I) iodide 
(0,036 g, 0.2 mmol), 3-biomofuian (0.38 g, 2.6 mmol) and anhydrous NJ^- 
dimethylfoimamide (20 mL) Were combined and stirred at ambient temperature. 
10 Dichlorobis{triphenylphosphine)palladium(II) (0.066 g, 0.1 mmol) was added. The 

reaction mixture was heated at 80°C overnight The reaction mature was allowed to cool 
to ambient temperature and then it was diluted with dichloromethane. The resulting fine 
brown precipitate was removed by filtration. The filtrate was concentrated under reduced 
pressure. The residue was dissolved mto a minimum amount of N^-dimethylformamide 
15 and put through a silica gel column. The appropriate fractions were combined and 

concentrated under reduced pressure. The residue was purified by semi-preparative HPLC 
using Method A to provide 0.1 g of H2-{[3-{fur-3.yl)-2-propynyl]oxy}eaiyl)-lH- 
imidazo[4,5-c]quinolin-4-amine trifluoroacetate as a fluffy ivory solid, m.p. 160-162*C. 
Analysis: Calculated for C19H16N4O2 • C2HF3Q1 • 0.25 H2O: %C. 55.94; %H. 3.91; VpN, 
20 12.42; Found: %C, 55.57; %H. 3.43; %N, 12.45. 

'H-NMR (300 MHz; DMSO-d^) 5 (ppm) 8.859(bs;iH). 8.473(s.lH), 8.32(d.J=8.3Hz,lH), 
7.849(s,lH), 7.813(dJ=7.3Hz,lH), 7.714(y-8.5Hz.lH), 7.697(d,J=2Hz,lH), 
7.551(U=6.8H2,1H), 6.409(dJ-1.9H2,lH), 4.919(t.J=5.5Hz.2H). 4.337(s,2H), 
4.002(tJ=4.8Hz,2H). 
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Example 20 

4-{3-[2-<4-Anuno-lif-imida2o[4,5-€]quinolm-l-yI)e&^ 

tfaiophen-2-yIcarboxaldehyde trifluoroacetate 




O 



Using the general method of Example 20, l-[2-<2-propynyloxy)ethyl]-li/- 
imida2o[4,5-c]quinolin-4-aimne (0.5 g, 1.9 mmol) was reacted with 3-bromo-2- 
thiophenecarboxaldefayde (0.5 g, 2.6 mmol) and die cmde'product purified by semi- 
preparative HPLC using Meflwd A to provide 0.13 g of 4-{3-[2-(4-amino-li/- 
imidazo[4,5-c]qu]nolin-]-yl)etfaoxy]-pn3pyn-l-y]}-fhiophen-2-y]c^^ 
trifluoroacetate as a fluffy ivory solid, m.p. 195*^. 

Analysis: Calculated for CioHieNAOzS • C1HF3O2: %C, 53,88; %H. 3.49; %N, 11.42; 
Found: %C, 54.16; %H, 3J21; %N, 1 1.36. 

*H-NMR (300 MHz; DMSO-d<) 6 (ppm) 9.874(s,lH). 8.972(bs^H), 8.483(s,lH), 
8.322(dJ=7.9Hz,lH), 8.076(s,lH), 7.771(dJ=8.3Hz,lH), 7.736(s,lH), 
7.71(U=8.4H2.1H), 7.555(U=6.9Hz,lH). 4.928(U=53Hz,2H), 4.371(s,2H). 
4.043(tJ=4.8Hz,2H). 



73 



wo 02/46193 PCT/lISOI/46704 

Example 21 

l-(2-{[3-(Pyrid-2-yl)-2-propynyl]oxy}ethyl)-lH-imidazo[4,5-c]quinoto 

trifittoroacetate 




5 Using tbe general method of Example 19, l-[2-(2-propynyIoxy)cthyl]-l//'- 

imidazo[4,5-c]quinolin-4-aminc (0.5 g, 1 ^ mmol) was reacted with 2-bromopyridine 
(0.5 1 g, 2.6 mmol) and the crude product purified by semi-preparative HPLC using 
Method A to provide 0.1 g of l-{2-{[3-(pyrid-2-yl)-2-propynyl]oxy}ethyl)-l/r- 
imidazo[4,5'c]quinolin-4-amiiie tzifluoroacetate as a gray fluffy solid, m.p. 129-131°C. 

10 Analysis: Calculated for C20H17N5O * 1,75 C2HF3O1 • 0.25 H2O: %C, 51 .56; %H, 3.55; 
%N, 12:80; Found: %C, 51.80; %H, 3.20; %N, 13.11. 

'H-NMR (300 MH^ DMSO-da) 6 (ppm) 9.013(bs;2H), 8.516(s.lH), 8.495(s,lH), 
8.331(dJ=8.2Hz,lH). 7.75(m,3H). 7.553(tJ=8.2Hz,lH), 7375(dd,J=7.8;4.9Hz,lH). 
7.23(dJ=7.8H2,lH), 4.944(U'=5.4Hz^H), 4.418(s,2H), 4.059(U=^.8Hz;iH). 

Examples 22 -26 

The compounds in the table below were prepared accoiding to the synthetic 
method of Reaction Scheme I above using the following general method. 

The 4-amino-l/f-imidazo[4,5-c]quinolin-l-yl alcohol (25 mg) was placed in a 2 
20 dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral oil) and N J^- 

dime&ylformamide (1 mL) were added The vial was placed on a sonicator for about 15 
to 30 minutes at ambient temperature to allow the alkoxide to fono. The halide (12 eq) 
was added and the vial was placed back on the somcatot for about 15 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confinn the 
25 formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
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appropriate fractions were combined and lyophilized to provide the trifluoroacetate salt of 
^e desired product,which was confinned by accurate mass and NMR spectroscopy. 
The table below shows the stmcture of &e free base, the theoretical mass (IM), and the 
measured mass (MM) or nominal mass (NM). 



Example 
# 



Stmcture of-the Free Base 



Purification 
Method 



Mass-Measurement 
(Da.) 



22 




TM = 326.1743 
MM = 326.1739 



23 




TM* 392.1597 
MM = 392.1584 



24 




TM = 450.1281 
MM « 450.1285 



25 




TM = 422.0968 
MM = 422.0966 
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Example 
# 


Stiucture of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 


il 

0 


A 


TM= 364 
NM[M+H]** = 365 



Example 27 

l-{2-Methyl-l-[(pyrid-2-yloxy)methyl]propyl}-l/f-imidazo[4,5-^^ 

trifluoroacetate 




Using the general method of Examples 22 - 26 above, 2-(4-amino-lH- 
imidazo[4,5-c]quinolin-l-yl)-3-methylbutan-l-ol was reacted with 2- 
(trifluoromethylsulfonyloxy)pyridine and the crude product purified via semi-preparative 
10 HPLC using Method A to provide l-{2-methyl-l-[(pyrid.2-yloxy)methyl]propyl}-lff- 
imidazo[4.5-c]quinoline-4-amine as the trifluoroacetate salt TM = 347.1746, MM = 
347.1740 
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Example 2S 
l-{l-[(pyrid-2-yloxy)methyl]propyl}-l/f.im 

trifluozoacetate 




Using tiie general method of Examples .22 - 26 above 2-{4-ammo-l/f-imidazo[4,5- 
c]qumoIin-l-yI).3-methyIbutan-l-ol was reacted with2- 

(trifluoTomcthylsulfonyloxy)pyridmc and the erode product purified via semi-preparative 
HPLC using Method B to provide l-{l-[6)yrid-2-yloxy)metii3d]propyl}-17y-imidazp^^^^ 
c]quinoline-4-amino as the trifluoroacctate salt TM « 333.1590, MM = 333.1598 

Example 29 

l-[2-<9/r-^arbazol-3-yloxy)propyl].l/r.imida2o[4,5-c]qum 
tnfiuoroacetate 




A 1 xnL portion of a solution prepared by dissolving 0.5 g of l-(4-aixuno-l/f- 
iniidazo[4,5*c]quinolin-l-yl)propan-2-ol in N,N-dhnefhylformaniide (20 mL) was added 
to a 2 dram (7.4 mL) glass vial containing 2-hydroxycarbazole (38 mg, 2 eq.). 
Triphenylphosphine (54 mg, 2 eq.) dissolved in NJ^-dimethylformamide (1 mL) was 
added to the >dal. The resulting slurry was sonicated to dissolve die phenol. Diedryl 
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azidocaiboxylate (36 mg, 2 eq.) was added neat The reaction mixture was sonicated for 
about 30 minutes and then shaken overnight at ambient temperature. The solvent was 
removed and the residue was purified by semi-preparative HPLC using Method A. The 
compound was provided as the trifluoroacetate salt TM = 407, NM[M + HJ** = 408. 

5 

Example 30 

l*{2-[(3-thien-2-ylprop-2-ynyl)oxy]ethyl}-ljFf-imidazo[4,5-c]quinolin-4- 




PartA 

10 Using die general metiiod of Example 1 Part B» 2-(lfr-inudazo[4,5-c]qumolin-l- 

yl)ethyl (2-propynyl) ether was oxidized to provide 67.5 g of l-[2-(2-propynyloxy)ethyl]- 

lH-imidazo[4,5-<:]quinoline-5N-oxide as a tan solid. 
MS (CI) for C1JH14N3O2 m/2 268 (MH*), 252, 214. 
Parte 

1 5 A dried round bottom flask was charged with a stir bar, I-[2-(2- 

propynyloxy)ethyl]-l/f'-imidazo[4,5-c]quinoline-5N-oxide (57.5 g, 215.1 mmol), 
anhydrous toluene (200 mL) and anhydrous dimethyl fonnamide (400 mL) under a 
nitrogen atmosphere. Phoi^horus oxychloride (23 mL, 247.4 mmol) was added dropwise 
over 20 minutes to this mixture leading to a modest exoaenn(~ 40 **C). Thextaction 

20 was judged complete after 1.25 hours at ambient temperature. The volatiles weie removed 
under reduced pressure and the resultmg solid was partitioned between chloroform and 
10% aqueous sodium carbonate. The aqueous layer was extracted with chloroform; the 
organic fractions were combined, dried wi& anhydrous magnesium sulfate, filtered and 
concentrated under reduced pressure. The resulting brown solid was dried at 60 X, under 
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vacuum, for 4 hours to obtain 36.6 g of 4-chloro-l-I2-(pTop-2-yuyloxy)ethyl]-lfr- 

imidazo[4,S-c]qumoliiie as a powder. 

MS (CI) for C15H12CIN3O m/z 286 (MH*), 246, 204. 

Parte 

5 A dried round bottom flask was charged with a stir bar, sodium hydride (8.15 g, 

203.9 mmol) and anhydrous 2-methoxylethyl ether (diglyme, 100 mL) while under a 
nitrogen atmosphere and at ambient temperature. Phenol (20.7 g, 220.2 nunol) was added 
in several portions as a solid and the resulting solution stirred under a nitrogen atmosphere 
until gas evolution ceased. 4-chloro-l-[2-^rop-2-ynyloxy)ettiyl]-l/^imidazo[4,5- 

10 c]quinoline (46.6 g, 163.1 mmol) was added neat and the solution was heated to 1 10 °C. 
After 15.5 hours, a preformed solution of sodium phenoxide (phenol 5 g, 53.1 mmol and 
sodium hydride 1.91 g, 47.8 mmol) m diglyme (20 mL) was added to die reaction solution 
and heating was increased to 1 65 ^C. The reaction was judged conq)lete after 1 hour at 
1 65 After cooljng to less than 70 ^'C, tiie volatiles were removed under reduced 

15 pressure and the resultmg brown soHd was partitioned between chloroform and saturated 
aqueous sodium carbonate. The aqueous fraction was extracted widi chloroform; the 
combined organic factions were dried with anhydrous magnesium sulfate, f3tered and 
then concentrated under reduced pressure to provide a brown solid. The solid was 
recrystallized from acetonitrile with a small amount of dimethyl formamide to provide 25 

20 g of 4-phenoxy-l-[2-(prop-2-ynyloxy)ethyl]-l//-imidazo[4,5-c]quinoline as a crystalline 
solid. 

MS (CI) for C2]HnN302 m/z 344 (MH^, 306» 288. 
PaitD 

Using the general method of Example 3 Part A, 4-'phenoxy-l-[2-(prop-2- 
25 ynyloxy)ethyl]-l/Mmidazo[4,5-c]quinoline (10 g, 29.4 mmol) was reacted with 2- 
iodothiophene (3.6 mL, 32.3 rrmiol). The glassy solid obtained from purification by 
chromatography over sihca gel (98/2 dichlorometbaneAnethanol) was triturated with ether 
to provide 53 g of 4--phenoxy-l-{2-[(3"thien-3-ylprop-2-ynyl)oxy]ethyl}-lif-hnidazo[4,5- 
cjquinoline as a gray powder. 
30 MS (CI) for C2SH19N3O2S m/z 426 (MH*), 306, 288. 
PartE 
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4-Phenoxy-l-{2-[(3-thiOT-3-ylpn)p-2->Tiyl)oxy]e%I}-l/^im 
{22 g, 7.52 mmol) and ammoniiun acetate (32 g, 415 nunol) were melted together m a 
dried round bottom heated to 1 50 ''C under a nitrogen atmosphere. After 2 his additional 
ammonium acetate (10 g, 129 mmol) was added. The reaction was judged complete after 

5 a total of 4 hours. The melted solids were cooled to ambient temperature and basified with 
IN aqueous potassium hydroxide to a pH of -13. The aqueous mixture was extracted with 
dichloromethane (3x); the combined organic fractions were washed with brine, dried over 
anhydrous magnesium sulfete, filtered and then concentrated under reduced pressure. The 
resul^g solid was purified by chromatography over silica gel (98/2 

10 dichlorometiiane/inethanol), then triturated with eflier to provide 0.812 g of l-{2-[(3-thicn- 
2-ylprop-2-ynyl)oxy]ethyi}-lif-imidazo[44-<]quinolin-4-anm as a white powder, m-p. 
148-150 *»C. 

Analysis. Calculated for C19H16N4OS: %C, 65.50; %H, 4.63; %N, 16.08. Found: %C. 
65.42;%H,4.65;%N, 16.11 
15 *H NMR (300 MHz, DMSO) 6 8.16 (s, 1 H), 8.1 1 (d, J = 6.8 Hz. 1 H), 7.60 (m, 2 H), 7.43 
(t, J = 6.8 Hz, 1 H). 7.20-7.25 (m, 2 H), 7.04 (dd, J = 4.9. 3.9 Hz, 1 H), 6.58 (s, 2 H), 4.84 
(t, J = 5.4, 2 H), 4.41 (s, 2 H). 3.99 (t, J = 5.4, 2 H) 
MS (CI) for C19H16N4OS m/z 349 (MH*), 229, 185. 

20 Example 31 

l.{2-[(l-metfayH^.indoM-yl)metiioxy]ethyl}- 
l/r-im2da2o[4,5-c]qumolin-4-aznine 




Part A 
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Using die general mcdiod of Example 30 Part D, 4-phcnoxy-l-[2-<prop-2- 
ynyloxy)ethyl]-l^f-imidazo[4,5-c]quinoline (3.16 g, 9.20 mmol) was reacted with 2-iodo- 
NJ^-dime%lamlme (2.5 g. 10.1 mmol) to provide a 1.0 g of l-{2-((l-mefliyl-l^.indol- 
2-yl)mcflioxy]cthyl}-4-phenoxy-l/f-imida2o[4,5-c]quinoline as a pale yellow crystalline 
5 solid. 

MS(GI)forC28H24N4Q2m/2 449(MH^,306, 186. 
PartB 

l-{2-[(l-Methyl-l/r.indol-2-yl)metlioxy]ethyI}-4-phenoxy-l/^ 
c]quinoline (0.78 g, 1.74 mmol) was partially coiiverted to the desired product by 

10 exposure to ammonia, (7% in methanol, 20 mL) for 52 hours at 1 60 ''C in a bomb. The 
volatiles were removed under reduced pressure and die material was reacted with more 
ammonia (7% in methanoU 20 mL) for 80 hours at 1 60 X to completely consume the 
starting material The solid was removed by filtration and the filtrate was concentrated 
under reduced vacuum. Theresultingrnaterial was purified by chromatography, over silica 

15 gel (9/1 dichloromethane/mcthanol). The resuhing solid was recrystallized from dimethyl 
fonnamide to provide 0. 121 g of l-{2-[(l-me%H/f-indol-2-yl)methoxy]e1hyl}-liy- 
imidazo[4,5-c]quinolin-4-amine as white, flat crystals, m.p. 243-245 **C. 
Analysis. Calculated for CaHjiNjO • (C^HiOl^: %C, 70.50; %H, 5.81; %N, 18.75. 
Found: %C, 70.72; %H, 5.70; %N, 1836 

20 'H NMR (300 MHz, DMSO) 5 8.13 (s, 1 H), 8.05 (d, J 8.3 Hz, 1 H), 7.60 (d, J - 9.3, 1 
H), 7.36-7.47 (m. 3 H), 7.10-7.20 (m. 2 H), 6.98 (t, J = 7.3 Hz, 1 H), 6.58 (brs. 2 H), 6.36 
(s, 1 H). 4.82 (t, J = 4.9, 2 H), 4.64 (s. 2 H), 3.92 (t, J = 4.9, 2 H), 3.52 (s, 3 H) 
MS (C^ for C22H21N5O m/2 372 (MH*), 229, 144. 
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Example 32 

1 -[2-(3-tiuen-2-ylpropoxy)ethyl]-l//-iini(k2o[4,5-c]qumoto 
NH, 





PartA 

5 A dried round bottom flask was charged with a stir bar, 2-(l/f-unidazo[4,5- 

c]qiiinolin-l-yl)etbyl (2-propynyl) ether (11.78 g, 46.88 mmol), anhydrous triefliylamine 
(14 mL, 121.9 mmol), 2-iodothiophene (5.7 mL, 51.57 mmol) and anhydrous dimeAyl 
fonnamide(l 30 mL) under a nitrogen atmosphere and heated to 80 *C. After 5 minutes 
dichlorobis(triphenylphosphine)pal]adium(II) (0.658 g, 0.937 mol) and coppci(I) iodide 

10 (0.357 g, 1 .875 mmol) were added neat to the solution. The reaction was judged complete 
after 50 minutes. The volatiles were removed under reduced pressure and &e resulting 
solid partitioned between dichIon)ihethane and 0.5N aqueous potassium hydroxide. The 
aqueous fraction was extracted witii dichloromethane (3x); the combined organic fractions 
were dried with anhydrous magnesium sulfete, filtered and concentrated under reduced 

15 pressure to provide a brown solid. The glassy solid obtained from purification by 

chromatography over silica gel (98/2 dichloromethane/methanol) was triturated with ether 
to provide 9.5 g of l-{2-[(3-tiuen-2-ylprop-2-ynyl)oxy]etfiyl}4i/-imidazo[4^-c]quinoIine 
as a tan solid. 

MS (CO for C19H15N3OS m/z 334 (MH*). 290, 214. 
20 PaitB 

Using tihe general mc&od of Exanq)lc 3 Part B, l-{2-[(3.thien-2-y^rop-2- 
ynyl)oxy]ethyl}-lH-hnidazo[4,5-clquinoline (9.5 g, 28.49 mmol) was reduced with 
palladium on carbon (10%, 1 g) in methanol (25 mL) to provide 9.1 g of l-[2-(3-thien-2- 
ylpn)poxy)ethyl]-l/f-inudazo[4,5-c]quinoline as a brown oil. 
25 MS (CI) for Ci9Hi9N30S m/z 338 (Mif), 214. 
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Parte 

Using the general method of Example 1 Part B, I-[2-(3-thien-2-yIpTopoxy)ethyl]- 
l£r-nmdazo[4,5-c]qumolinc was oxidized to provide 4.4 g of l-(2-{3-thien-2- 
ylpropoxy)ethyl]-l/r-imidazo[4^-c]quinoline-5N-oxide as an unpurified tan solid. 
5 MS(CI)forCwHi9N3Q2Siii/z354(NOr),338.214. 
PartD 

Using the general method of Example 1 Part C, l-[2-(3-thien-2-ylpropoxy)etityl]- 
lif-imidazo[4,5-c]quinoline-5N-oxide (4.4 g, 12.45 mmol) was reacted with 
trichloroacetyl isocyanate (1.8 mL, 14,9 mmol) to provide 2,2^-trichloro-iV-{l-[2-(3- 
1 0 thien-2-ylpropoxy)ethyl]-l/f-imidazo[4,5-c]quinolin-4-yl} acetamidc as an unpurified 
glassy solid. 
PartE 

A dried round bottom flask was charged wi& a stir bar, 2^-trichloro-^-{l-[2-(3- 
diien-2-yIpropoxy)e%l]-lJ7-imidazo[4,5-c]quinolin-4-yl}acctam^ and sodium 

15 metiioxide (25% in methanol, 1 1 ml^ 49.8 mmol) at ainbient temperature. The reaction 
was judged complete after 30 hours. The volatiles were removed under reduced pressure. 
The resulting oil was purified with chromatography over silica gel (95/5 
dichloromethane/methanol), semi-preparative HPLC using method A, and recrystallization 
from ethyl acetate/hexane to provide 43 mg of l-[2-(3-^en-2-ylpropoxy)ethyl]-li/- 

20 imidazo[4,5-c]quinolin-4-amine as a white crystalline solid. m.p. 130.1-131.6 X. 
Analysis. Calculated for C19H20N4OS - (H20)ojo:%C, 63.77; %ft 5.80; %N, 15.66. 
Found: %C, 63.84; %H, 5.79; %N, 15.57 

'H NMR (300 MHz. DMSO) 8 8.16 (s. 1 H), 8.12 (d, J = 8.3 Hz, 1 H), 7.62 (d, J = 8.3 Hz, 
1 H), 7.43 (t J = 73 Hz, 1 IQ. 7.20-726 (m. 2 H), 6.84 (dd. J « 4.9. 3.4 Hz, 1 H), 6.62 (d. 
25 J= 2.4 Hz, 1 H) 6.58 (s, 2 H)i 4.79 (t, J = 5.4 Hz, 2 H), 3.83 (t, J= 5.4 Hz. 2 H), 3.35 (t, J 
« 6.4, 2 H), 2.64 (t, J « 7.8 Hz, 2 H). 1 .69 (p, J = 6.8, 6.3 Hz, 2 H). 
MS (O) for C19H20N4OS m/z 353 (MH^, 21 1, 185. 
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Example 33 

l-[2K3-Pyridm-3-ylpiopo3Qr)ethyll-lH-imidazo[4,^^^ 




Under a nitrogen atmo^here, a solution of 2-aniinobenzoic acid (100.0 g, 0.73 
moD in acetic anhydride (400 ml, 42 mol) was heated to leflux for 2 hours. TTie reaction 
was cooled to room temperature and the solvent was removed in vacuo. Tie residue was 

10 dissolved in glacial acetic acid (500 ml) and NaNj (49.77 g. 0.77 mol) was added. The 
mixture was stirred overnight at room temperature foUowed by concentration of the acetic 
acid in vacuo. TTie residue was dissolved in 10% NaOH (500 ml) sototion and heated to 
reflux for 3.5 hours. The reaction was cool^ to room temperature and then poured over a 
mixture of ice water (2 L) and HQ (150 ml). A white solid precipitated and was collected 

15 by vacuum filtration. The solid was dried ih vacuo to yield 130.5 g of 2-(5-niethyl-l/f- 
tetiazol-l-yl)benzoic acid. 

'H NMR (300 MHz. DMSO^) 5 8.12 (d. J = 7.2 Hz. IH). 7.91-7.78 (m. 2H). 7.72 (d, J = 

7.4Hz,lH),2.37(s,3H); 

MS (O) m/e 205 OtfiO. 162 0*1-Nj). 

20 PartB 

Under a nitrogen atmosphere. 2-(5-mc1hyHH-tetrazol-l.yl)benzofc acid (89.7 g. 

0.44 mol) was dissolved in acetone (1 L) and cesium carbonate (214.7 g. 0.66 mol) was 
added with vigorous stirring. EthyliodideC70J ml. 0.88 moO was added dropwise and the 

reaction was heated to wflix for 4 hours. TTie reaction was cooled to room temperature 
25 and filtered. Tlie acetone was removed in vacuo to yield a yellow soUd which was 

dissolved in dichloromelhane (800 ml) and washed with saturated sodium bicaibonate 
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(200 ml). The organic ftaction was dried (Na2S04), filtered, and concentrated to yield 
92.7 g of ethyl 2-(5-metiiyl-l/f-tetrazol-l.yl)benzoate as a light yeUow solid. 

NMR (300 MHz, DMSCNifi) 5 8.14 (d, J = 7.8 Hz, IH). 7.89 (m, 2H). 7.79 (d, J = 7.9 
Hz, IH), 4.08 (q. J - 7.4 Hz, 2H), 2.40 (s, 3H), 1.04 (t. J = 6.9 Hz, 3H); 
5 MS (CI) m/e 233 (MH*). 159. 
Parte 

Under a nitrogen atmosphere, ethyl 2-(5-methyl-l/f-tetrazol-l-yl)benzoate (92.7 g, 
0.34 mol) was dissolved in N,N-dimcthylforaiamide (600ml) and the solution was chilled 
in an ice water bath. Potassium ethoxide (67.2 g, 0.80 mol) was added slowly to the 

10 solution. After a few minutes, the ice water bath was removed and the reaction was stirred 
at room temperature for 3 hours. The reaction was treated witfi 100 ml of water and 
approximately 300-400 ml of solvent was removed in vacuo. The remainder of the 
reaction was poured over a solution of glacial acetic acid (125 ml) in ice water (2 L). A 
prec^itate formed and the mixture was diluted with additional water (3 L). The solid was 

15 collected by vacuum filtration to yield 63.25 g of tetrazolo[l ,5-a]quinolin-5-ol as a yellow 
solid. 

^H-NMR (300 MHz. DMSO-d<j) 6 8.54 (d, J « 8.4 Hz. IH). 8.27 (d, J = 8.1 Hz, IH), 7.99 
(t, J = 7.4 Hz, IH), 7.80 (t. J = 7.2 Hz, IH), 7.04 (s, IH); 
MS (CI) m/e 187 (MH*), 159. 
20 PartD 

Tetrazolo[l,5-a]quinolin-5-ol (63.25 g, 0.34 mol) was added to glacial acetic acid 
(630 ml) to form a thick off white suspension. The mixture was vigorously stirred while 
nitric acid (23.6 ml, 0,37 mol, 70% solution) was slowly added. The reaction was fhcn 
heated from 25 to 80 **C over a period of 15 minutes. A yellow precipitate fonned and the 
25 reaction was maintained at 80 •C for 5 minutes. The mixture was slowly cooled to 0 ''C. 
The solid was collected by filtration and then dried in vacuo to yield 60.0 g of 4-nitro- 
tetrazolo[l,5-a]quinol]n-5-ol as a yellow solid. 

'H-NMR (300 MHz. DMSO-dfi) 8 8.35 (d. J = 3.9 Hz, IH); 8.32 (d, J = 3.2 Hz, 11^, 7.90 
(t, J - 7.3 Hz, IH). 7.68 (t. J = 8 Hz. IH); 
30 MS (CI) m/e 232 (MH*), 204. 
PartE 

Under a nitrogen atmosphere, PCKHj (16.42 ml, 0.17 mol) was slowly added to a 
chilled (0 °C) flask containing NJ^-dimethylfomiamide (100 ml). The resulting solution 
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was slowly wanned to room temperatuie and then added dropwise to a suspension of 4- 
iiitn>-tetrazolo[l^-a]quinolin-5-ol in N^*dimethylfonnanude (300 ml). The reaction was 
heated to 100 **C for 30 minutes. The orange/red solution was quenched by pouring over 1 
liter of ice water. A yellow precipitate formed and was collected by filtration, redissolved 

5 in chloroform (approx. 750 ml), dried (Na2S04), filtered, and concentrated in vacuo to 
yield 33.74 g of 5-chlon>4-nitrotetra2olo[l,5-a]quinoline as a yellow solid 
*H NMR (300 MHz, DMSO-d*) 6 8.78 (d, J = 8.2 Hz. IH); 8 J7 (d, J = 8.3 Hz, IH), 8.29- 
8.22 (m, IH), 8.09-8.03 (m. IH); 
MS(CI)m/e250 (MH*). 

10 PartF 

S-Ch]on>4-ni1rotetrazolo[l,5-a]qu]noline (28.86 g, 0. 1 1 mol), dichlorometfaane 
(600 ml), and triethylamine (21.14 ml, 0.1 1 mol) were combined and the resulting 
solution was chilled to 0 X. 2-(3-Pyridin-3-ylpropoxy)ethylamine (22.9 g, 0.13 mol) was 
added dropwise. The reaction was allowed to slowly warm to room temperature, then 

15 stirred at room temperature for 1 hour and finally at reflux £0^2 hours. The reaction was 
cooled to room temperature and dien quenched with water (200 ml). The phases were 
separated and die aqueous layer was extracted with dichlorometfaane (3 x 50ml). The 
combined organic fractions were washed with biine (100 ml), dried (NaiSO^, filtered and 
concientrated to yield a yellow solid. The solid was slurried in ethanol (150 ml) and 

20 filtered to provide 343 g of 4-nitro-N-[2-(3-pyridin-3-ylpropoxy)ethyl]tetrazolo(l > 
a]qumolin-5-amine. 

*H NMR (300 MHz, DMSO-d*) 5 10.27 (bs, IH), 8.69 (d, J = 8.3 Hz, IH), 8.54 (d. J - 
8.3 Hz, IH), 8.37 (bs, 2H), 8.08 (t, J = 7.7 Hz, IH), 7.81 (t, J = 7.2 Hz. IH), 7.57 (d, J = 
7.3 Hz, IH), 7.27 (dd. J = 7.9, 5.0 Hz, IH), 3.92 (m, 2H), 3.71 (t, J = 5.4 Hz, 2H), 3.47 (t, 
25 J'=6.0H2,2H),2.62(t,J:-7.4Hz.2H),1.82(in,2H); 
MS (CD m/c 394 (MH*), 366. 
Parte 

4-Nitro-N-[2-(3-pyridin-3-ylpropoxy)ethyl]tetrazolo[l ,5-a]quinolin-5-a[^ (34.3 
g, 87.2 mmol) was added to a 3 liter stainless steel pressure flask containing ethanol (1.25 
30 L, absohite). Platinum on carbon (3.00 g. 5% wAv) was added and the flask was placed on 
a Parr hydrogenation apparatus. Hie reaction was shaken under 45 pri (3.15 Kg/cm') of 
hydrogen for 24 hours. The catalyst was removed by filtration through Celite™ and die 
Celite pad was washed with several portions of ethanol. The filtrate was concentrated in 
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vacuo to provide 30.8 g of N*-[2-(3*p3n^dm-3.ylpropoxy)ethylJtet^^ 
4,5-diainme as an orange/red oil. MS (CI) m/c 364 (MH*), 336. 
PaxtH 

Tricthyl oithofonnate (21.1ml, 127imnol) was added to a solution of N^-[2-(3- 
5 pyridin-3-yIpropoxy)e%lltetra2olo[1.5-a]quinoline-4,5K^ (30.8 g, 84.7 mmol) in 

U-dicWoioetiiane (750 ml) and the reaction was heated to reflux for 3 horns. The reaction 

was cooled to room temperature and diluted with saturated sodium bicarbonate (200 ml). 

The phases were separated and the aqueous layer was extracted with dichloromethanc (3 

x75ml). The combined organic fractions were washed with brine (200 ml), dried 
10 (Na2S04) and concentrated to provide an orange solid. The solid was triturated with 

die%l ether and then filtered to yield 28.7 g of 6-[2-(3-pyridin-3-yIpropoxy)e%l]-6fr- 

imidazo[4,5-c]tetra2olo[l,5-<j]quinoline as a tan/orange solid. 

'H-NMR (300 MHz, CDQa) 6 8.71 (dd, J = 8.1, 1.3 Hz, IH). 8.38 (dd, J = 4.8. 1.5 Hz, 

IH), 8.30 (d, J « 2.1 Hz, IH), 820 (d, J = 7.7 Hz. 1H);8.07 (s, IH). 7.73 (m. 2H), 7.32 (dt. 
15 J = 7.8, 1.9 Hz,- IH), 7.13 (dd. J - 7,7, 4.8 Hz, IH), 4.81 (t. J = 5.1 Hz. 2H), 3.96 (t, J = 5.1 

Hz. 2H), 3.42 (t, J - 62 Hz. 2H), 2.52 (t. J = 7.5 Hz, 2H), 1.82-1.74 (m. 2H); 

MS(CI)m/e374(MH*). 

Paxtl 

Triphenylphosphine (27.0g, 1 ISmmol) was added to a solution of 6-[2-(3-pyridiD- 
20 3-ylpropoxy)ethyl]-6/f-imidazo[4,5^]tetiazolo[l ,5-fl]quinoline (28.7 g, 76.9 mmol) in 
l,2-dichloroben2ene (1 L). The reaction was heated at reflux temperature overnight The 
dark red solution was cooled to room temperature and treated with IN HCl (225 ml). A 
tan prccq)itate formed. TTie resulting mixture was concentrated in vacuo to yield a dark 
red/brown solid. This material was treated with 500 ml water and vigorously stirred. 
25 Excess triphenyiphoaphine and triphenylphosphme oxide formed as precipitates and were 
removed by vacuum iRltration. The solid was washed wiA several portions of water 
followed by a final wash with dUute HQ (1 :5, IN HQrwater). The red^rown filtrate was 
collected, washed with ether (3 x 1 50ml), and treated witfi 10% NaOH solution until tiie 
pH reached 12. The cmde product formed as a ton precipitate and was coDectcd by 
30 filtration. Purification of tiie crude material was accomplished by treatment (2X) with 
activated charcoal (D8rco-G60) in refluxing methanol The charcoal was removed by 
filtration. The desired product formed as a precipitate during concentration of tihe filtrate. 
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The solid was collected by vacuum filtration washed with diethyl ether, and dried under 



4-amine as a tan solid, ntp. 125.0-128.0 "^C. 

NMR (300 MHz, DMS0-d6) 6 8.33 (d, J = 4.8 Hz, IH). 8.24 (s, IH). 8.18 (s, IH). 8.13 
5 (d, J = 7.7 Hz, IH), 7.63 (d, J = 8.4 Hz, IH), 7.45 (t, J = 6.8 Hz, IH), 7.33-721 (m, 2H), 
7.16 (dd, J - 7.7, 4.8 Hz, IH), 6.62 (s, 2H), 4.80 (t, J = 4.8 Hz, 2H), 3.82 (t, J = 4.9 Hz, 
2H), 3.30 (t, J = 6.3 Hz, 2H), 2.39 (t, J = 7.3 Hz, 2H), 1.64 (m, 2H); 
MS(CI)m/e348 (MH*); 

Anal calcd for C2oH2iN50*0.08 H2O: C, 68.89; H, 6.1 1; N, 20.09. Found: C. 68.49; H. 
10 5.95; N, 20.08. 

Example 34 

2-Methyl-l-[2-(3-pyridin-3-ylpiopoxy)etfayl]-lif-imidazo[^^ 



ylpropoxy)ethyl]tetra2olo[l,5-a]quinoline-4,5-diamxne (0.70 g, 1.92 mmol) was dissolved 
20 in 1^-dichlorocthanc (1 5 ml). Tricthyl oithoacetatc (0.53 ml, 2.88 mmol) was added via 
syringe and the reaction was heated to reflux for 3 hours. Analysis by thin layer 
chromatography (95/5 chlorofomi/methanol) showed complete consumption of the 
diamine. The reaction was quenched by the addition of water (15 ml). The phases were 
separated and the aqueous fraction was extracted with dichloromethane (3 x 10 ml). The 
25 combined organic ftactions were washed with brine (15 ml), dried G^aiSOi), filtered and 
concentrated in vacuo to yield 0.73 g of 5-mcthyl-«-[2-(3-pyridin-3-ylpropoxy)etiiyl]-6if- 



vacuum to provide 17 g of l.[2-(3-pyridin-3-ylpropoxy)ediyl]-l/f-imidazo[4,5-c]quinolin- 



15 




Part A 



Under an atmosphere of nitrogen, N^-[2-(3-pyridin-3' 
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inudazo[4,5-c]tetrazoio[l,5-a]quinoiiiie as a red oil. This material was used without 
fbr^r purification. 
MS(CI)m/e388(M + H). 
Parts 

5 Under an atmosphere of nitrogen, 5-methyl-6-[2-(3-pyridin-3-ylpTopoxy)ethyl]- 

6//-imida2o(4,5-c]tetra2olo[l,5-fl]quinoline (0.73 g, 1.89 mmol) and triphenylphosphine 
(0.64 g, 2.84 nunol) were dissolved m 1,2-dichIorobenzene (15 ml). The reaction was 
heated at reflux for 1 8 hours. After cooling to ambient temperature, the solvent was 
removed in vacuo. The resulting residue was treated widi IN HG/water (30 ml) and 

10 vigorous stirring produced an ofT white suspension. The solid was removed by filtration 
leaving a yellow filtrate. The filtrate was treated with 10 % sodium hydroxide/water until 
pH 1 1 was reached. The filtrate was extracted widi dichloromethane (3 x 25 ml). The 
combined organic fiactions were washed with brine (25 ml), dried (Na2S04), filtered and 
concentrated in vacuo to yield an orange oil. The oil was dissolved in a minimum amount 

15 of dichloromettiane and diluted widi ether to produce a precipitate. The solid was 
recrystallized fiom n-propyl acetate to yield 0.16 g of 2-meflryl-l-p-(3-pyridin-3- 
ylpropoxy)e&yl]-lH-imidazo[4,5-c]quinolme-4-amine as a tan solid, m.p. 145.0-146.0. 
*H NMR (300 MHz, CDQa) 5 8.40 (d, J = 4.9 Hz, 11^, 834 (d, J = 2.0 Hz, IH), 7.93 (d, J 
= 7.4 Hz, IH), 7.84 (d, J = 8.4 Hz, IH), 7.52 (t, J - 7.2 Hz, IH), 7.31 (t, J - 6.6 Hz, IH), 

20 7.22 (d, J = 7.8 Hz, IH), 7.09 (dd, J = 4.8, 7,8 Hz, IH), 5.46 (bs, 2H). 4.67 (t, J = 5.3 Hz, 
2H), 3.90 (t, J = 5.3 Hz, 2H), 3.34 (t, J 6.2 Hz, 2.70 (s, 3H), 2.52 (t, J = 8.0 Hz, 
2H),1.76(m,2H); 
MS(CI)m/e362(M + H); 

Anal calcd for C21H23N5O: C, 69.78; H, 6.41; N, 19.38. Found: C, 69.40; H, 6.38; N, 
25 19.00. 
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Example 35 

2-Butyl-H2-(3i)yridin-3-ylpropoxy)ethyll-lfl^imida2o[4,5-c]qu^ 




5 

PartA 

Under an atmosphere of nitrogen, N^-[2-(3-pyridm-3- 
ylpropoxy)ethylltetra2olo[l,5-a]quinolinc-4,5-diamine (2.48 g, 6.82 mmol) was dissolved 
iO in toluene (40 ml). Trimethyl orthovaleiate (1 .29 ml. 7.5 1 inmol) was added via syringe. 
A catalytic amomit of pyridine hydrochloride was added to the reaction and the flask was 
fitted witfi a Dean-Staik trap. The reaction was heated to reflux and the voladles were 
collected in flie trap. After 4 hours, the reaction was cooled to room temperature and 
quenched by the addition of water (30 ml). The phases were separated and the aqueous 
15 phase was extracted with ethyl acetate (3x15 ml). The combined organic fractions were 
washed with brine (25 ml), dried (Na2S04), filtered and concentrated in vacuo to provide a 
red/biown oil The material was purified by flash column chromatography (silica gel, 2/1 
to 95/5 ethyl acetatc/hexane gradient) to yield 1 .98 g of 2-bu:^-6-[2-(3-pyridin-3- 
ylpropoxy)ethyl]-6ff-imidazo[4,5-c]tBtrazolo[l,5-a]quinoline as an orange oil. 
20 *H NMR (300 MHz, DMSO^) 5 8.53 (d. J = 8.2 Hz, 1 H), 8.41 (d, J = 7.9 Hz, 1 H), 8.37 
(d, I = 5.0 Hz. 1 H), 831 (d, J = 1.9 Hz, 1 H), 7.84 (d, J = 7.2 Hz, 1 H). 7.75 (t. J = 7.5 Hz. 
1 H). 7.48 (d. J = 7.9 Hz, 1 H). 7.23 (dd, J = 7.8. 4.9 Hz, 1 H). 3.63 (t, J = 5.0 Hz, 2 H), 
3.56 (t. J = 4.9 Hz. 2 H), 3.36 (t. J -6.3 Hz. 2 H), 2.51 (m, 2H). 2.12 (t, J = 7.7 Hz, 2 H), 
1,73 (pentct. J - 7.4 Hz. 2 H). 1.45 (pentet. J = 7.7 Hz, 2 H), 1.12 (m. 2 H), 0.68 (t, J = 7.4 
25 HZ.3H); 

MS(CI)m/e430(M + H). 
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PaitB 

2-ButyW-[2-(3-pyridm-3-ylpropoxy)ethyl]-6^-imidazo[4,5-c]teti^ 
ajquinoline (1 .98 g. 4.61 imnol) was treated following the general procedure described in 
Exanq>le 35. RecrystaUization fiom isopropyl alcohol gave 1.09 g of 2-butyl-l.[2-{3- 
pyridinO-ylpropoxy)etliyl]-l/f.imida2o(4.5-c]quinoline-4-amine as a beige solid. 

'HNMR (300 MHz. DMSOsl«)S 8.33 (d.J = 4.3Hz.lH).8JJ4(s.lH). 8.08 (d,J = 8.7 
Hz. 1 HX 7.61 (d, J = 8.0 H8. 1 HX 7.41 (t. J = 7.7 Hz, 1 H). 7J0 - 7.20 (m. 2 H). 7.15 
(dd, J = 7.4, 4.8 Hz. 1 H). 6.44 (bs. 2 H), 4.74 (U = 5.4 Hz. 2 H), 3.82 (t. J = 5.3 Hz. 2 H) 

3.27 {U = 5.9Hz.2H). 2.97 (U=7.4Hz.2H), 2.41 (t.J-7.5Hz.2H), 1.84 (pemeU 
= 7.4 Hz, 2 H). 1 .64 (pentet, J - 7.2 Hz, 2 H). 1.46 (m, 2 H), 0.95 (t, J - 7.3 Hz, 3 H); 
MS(CI)in/e404(M + H); 

Anal calcd for C24H29NJO: C, 71.44; H, 7.24; N. 17J6. Found: C. 71.23; H. 6.98; N, 
17.05. ' 



Example 36 

2K2.MetlM)xyetIiyl).l-p.<3ijyiidm.3-yIpropoxy)etliyl]-ljy. 
imidazo[4.5-c]quiDolin-4-amine 



20 




PaitA 

Under a nitrogen atmosphere, N5-[2-(3-pyridin-3-ylpiopoxy)efliyl]tcliaazoIo[l,5- 
a]quinoline-4,5-diamine (2.48 g, 6.82 mmol), 1.2-dichloroetbane (30 ml), and 
tiielhylanrine (1.14 ml, S2 nmiol) were combined and the resulting sohition was chflled ii 
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an ice water bath. 3-methoxypropionyl chloride (0.92 g, 7.5 mmol) was added dropwise 
to the solution. The cooling bath was removed and flie reaction was stirred for an 
additional 1 8 hours. The solution was quenched by the addition of water (30 ml). The 
phases were separated and the aqueous phase was extracted with dichloromethane (2x15 
5 ml). The combined organic fractions were washed with brine (20 ml), dried (Na2S04), 
filtered and concentrated to yield 3.16 g of an orange syrup. LCMS analysis of the crude 
product showed a mixture of mono- and di-acylated product The material was used 
without furfter puriiicatioiL 
PartB 

10 Under a nitrogen atmosphere, the product fcom part A (3.16 g), toluene (40 ml), 

and pyridine hydrochloride (SO mg, 0.4 mmol) were combined and the resulting mixture 
was heated at reflux temperature for 4 hours. The volatiles were collected in a Dean-Stark 
trap. The reaction was cooled to ambient temperature and then diluted widi water (30 ml). 
The phases were separated and the aqueous phase was extracted with dichloromethane (3 

15 X 20 ml). The combined organic extracts were washed with brine (20 ml), dried (NaiSO^, 
filtered and concentrated to yield an orange foam. The material was purified by column 
chromatography (silica gel, 99:1 CHQaiMeOH gradient to 9:1) and then recrystallized 
from 2-propanol to yield 035 g of 5-(2-methoxyethyl)-6^2-(3-pyridin-3- 
ylprDpoxy)cthyll-6fr-imidazo[4,5-c]tetiaazolo[l,5-a]quinoline as a beige solid. 

20 Parte 

5<2-methoxyethyl)-6-[2-(3-pyridin-3-ylpropoxy)ethyl]-6H-nnidaTO 
c]tetraazolo(l,5-a]quinoline (0.35 g, 0.80 mmol) was treated with triphenylphosphine 
(0.28 g, 1.20 mmol) using the general procedure described m Part B of example 35. The 
crude product was crystallized from ether to yield 90 mg of 2-(2-methoxyethyl>l-[2-(3- 
25 pyridinO-ylpropoxy)ethyl]-l/f-iimdazo[4,5-c]quinolin-4-amiM as off-white crystals. 
'HNMR(300 MHz. CDdy) 5 8.39 (ddj J -4.8, L5 Hz, 1 H), 8.33 (d. J = 1.8 Hz, 1 H), 
7.94 (d, J = 7.4 Hz, 1 H), 7.83 (d. J - 8.3 Hz, 1 H). 7.52-7.47 (m, 1 H), 732-7.21 (m, 2 H), 
7.09 (dd. J - 7.0, 4.8 Hz, 1 H), 5.59 (bs, 2 H), 4.74 (t, J - 5.4 Hz, 2 H). 3.90 (t, J « 6.6 Hz, 
2H), 3.87 (t.J = 5.4Hz,2HX 3.38 (s,3H),3.33(t,J = 6.1Hz,2H).3.28(t,J«6.6Hz,2 

30 H). 2.51 (t, J = 7.4 Hz. 2 H), 1 .81-1.71 (m, 2 H); 

^^CNMR (75 MHz, CDQs) 6 152.4. 151.6, 150.2, 147.8, 145.2, 137.1, 136.2, 133.7, 
127.7. 127.4. 123.6, 122.5, 120.0, 115.9, 712, 70.6, 69.6, 59.4,46.1, 31.1,29.6, 28.7; 
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MS(CI) m/e 406^42 calcd for (406.2243 C23HMN5Q2.M+H), 

Example 37 

2.methyl-l-[2<3-pyridin-3.ylpropoxy)e%l]-6J,8,9-tet^ 

c]quiiu)lin-4-amiiie 




Part A 

A 200 mL round bottom flask was charged with 3-mtro-5,6,7,8- 
tetrahydroqumoIme-2,4-diol (10 g, 0.048 mol.) and phosphorous oxychloiide (100 mL, 
1.07 mol, 22 equivalents). The reaction mixture was heated to fi(fC and maintained, with 

15 stilling for six hours. The reaction was quenched by slowly adding tfie reaction mixture to 
water (1500 mL). The reaction mixture was extracted with dichlorometiiane (4 x 100 
mL). The dichloromcthane fiactions were combined, dried over maguesium sulfete and 
concentrated to provide 2.4Hiichloro-3-nitro-5,6,7,8-tetrahydroquinoline as a tan solid 
(10.6 g, 91%). m.p. 63-64'X:, TLC (10% McOH/CH2C3L2, IUH).84). 

20 PartB 

A 200 ml round bottom flask was charged witfi 2,4-dichIoro-3-nitro-5,6,7,8- 
tetrahydroquinoline (10 g, 0.04 mol), triethylamine (6.1g, 0.06 mol, 1.5 equivalents) and 
anhydrous NJ^-dimcthylformamide (100 mL). To this solution was added 2-(3-pyridin-3- 
ylpn>poxy)eAanamino (73 g, 0.04 mol). The reaction mixture was heated to 55»C and 
25 maintained overnight with stirring. The reaction was quenched by pouring into watw 
(1000 mL). The reaction mixture was then extracted with a 1:1 solution of hexane/ethyl 
acetate (4 x 200 mL). The organics were combined, washed v«tii brine (300 mL) and 
concentrated to provide 2H5Woro-3-nitio-i\r.[2-(3-pyridin-3-ylpropoxy)ethyl]-5,6,7^ 
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tctrahydroqmnolin-4-aminc as an orange synip (14.8 g, 94%). TLC (10% 

MeOH/CH2CL2, M=0.84), 

Parte 

A 200 mL round bottom flask was charged with 60% sodium hydride (2.5 g, 0.06 

5 mol, 1.7 equivalents) and washed with hexane (50 mL). A solution of phenol (5.7 g, 0.06 
mol, 1.6 equivalents) in diglyme (25 mL) was then slowly added to the sodium hydride. 
The reaction was maintaiaed with stirring at room temperature for 1 .5 hours. To flie 
phenol anion solution was slowly added a sohition of 2-chloro-3-mtro-A/'-[2-(3-pyridin-3- 
ylpropoxy)ethyll-5,6 J.8-tctrahydroqumolin-4-amine (14.8 g, 0.04 mol) in diglyme (25 

10 mL), Tlic stirred reaction mixture was heated to 60*C and maintamcdovcnii The 

reaction was quenched by pouring onto ice (1000 mL). The product oiled out of solution. 
The mixture was extracted with dichloromethane (4 xl 00 mL). The combined extracts 
were concentrated to dryness. The residue was taken up in 1:1 hexane/etiiyl acetate (250 
mL) and washed with water (2 x 50 mL). The organic layer was concentrated to dryness. 

1 5 Tlie residue was found to contam excess phenol. The phenol was removed by takmg tiie 
residue up in dietiiyl ether (500 mL) and stirring over 10% sodium hydroxide 0^50 mL) 
overnight The layers were separated The ctiier layer was concentrated to provide 3- 
dtro-2-phcnoxy-Ar-[2K3-pyridin-3-y^)ropoxy)ethyll-5A7,^^ 
as a pale orange syrup (12.0 g, 71%). TLCK10% MeOH/CH2C12, R^.58). 

20 PartD 

A 500 mL Parr bottle was charged with a solution of 3'nitro-2-phenoxy-//-[2-(3- 
pyridin-3-ylpropoxy)etiiyl]-5.6J,8-tctrahydroquinolin-4-amine in toluene (150 mL) and 
5% Pt/C catalyst (1 .1 g), placed on Parr apparatus and charged witii hydrogen (-54 psi, 3.8 
Kg/cm^). The reaction was allowed to shake for 4 hours, at which time tiie reaction was 

25 monitored by HPLC. The reaction was not complete. An additional 1 .0 g 5% Pt/C 
catalyst was added to tiie Pair botfle, it was lechaiged wift Iqrdrogen and shaken 
overnight The reaction was then complete. The mixture was filteied througji Cclite and 
washed with toluene (500 mL). The filtrate was concentrated to provide 2^henoxy-//-[2- 
(3-pyridin-3-ylpropoxy)etiiyl].5,6,7,8-tetrahydroquinoline^ as a yellow syrup 

30 (8.2 g, 74%). TLC (10% MeOH/CH2C12, Rf=0.48). Mass-spec M+l=4192 
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PaitE 

A 200 ml round bottom flask was charged with 2-phenoxy.W*-[2-(3-pyridm-3- 
ylpropoxy)ethyl]-5,6 J,8-tetrahydroqumolme-3,4-diai^ (4.1 g, 0.0098 mol.) and 
pyridine (40 niL) at room temperature. To this solution was slowl>r added acetyl chloride 
(0.8 g, 0.01 1 mol, 1.1 equivalents). The reaction was maintained with stirring at room 
temperature. After two hours the reaction was monitored and found to only contain the 
amide intermediate. The reaction mixture was (hen heated to reflux and maintained 
overnight The reaction mixture was concentrated to provide a dark amber syrup. The 
syrup was taken up in efliyl acetate (300 mL) and washed wifli water (2 x 1 00 mL). The 
ethyl acetate layer was concentrated to provide 2-methyl-4-phenoxy-l-[2-(3-pyridin-3- 
ylpropo}or)ethyl]-^J,8,9-tetrahydro-lif-inrida2»[4^-<]q^ as an orange syrup (3.8 

88%). TIC (10%MeOH/CH2C12. R^34). Mass-spec M+l«443.2 
PartF 

A 200 ml round bottom flask was charged with 2-methyl-4-phenoxy-l-t2-(3- 
pyridm-3-ylpropoxy)ethyi]^5 J,8,9-tetrahydro-l/f-inudazo[4,5-c^^^ (3.7 g. 0.0084 
mol.) and ammonium acetate (37 g, 0.48 mol, 57 equivalents) and then heated to 150**C. 
Within 20 minutes flie reaction mixture was homogeneous. The reaction mixture was 
maintained with stirring at 150^ overnight The reaction was monitored after 24 hours 
and found to be incomplete. The reaction mixture was maintamed over tfie weekend. The 
reaction mixture was cooled and then taken iq> in IN HQ (250 mL) and washed with 
diethyl ether (200 mL). The aqueous layer was then adjusted to pHl 1 with sodium 
hydroxide and extracted witfi dichloromethane (3 x 100 mL). The combined organics 
were concentrated to provide an orange syrop. The synxp was purified by column 
chromatography (10% MeOH/CH2C12). The appropriate fractions were combined and 
concentrated to provide a pale orange syrup. The syrup was fomid to be a mixture of ^ 
desired product and N-acetylated product The mixture was treated with refluxing IN HCl 
forlhour. The mixture was cooled, adjusted to pH 11 and tiien extracted with 
dichloromethane. The organics were concentrated to dryness. The residue was purified by 
column chromatography to provide 2-metiiyl-l-[2-(3-pyridin-3-ylprop<»cy)etliyll-6,7,8,9- 
tetrahydio-l/f-imida2o[4,5-c]quinolin-4-amine as a pale gold solid (0.07 g, 2%). TLC 
(10% MeOH/CH2C12 Rf=0.05). m.p. 140-141«C. 
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CYTOKINE IM)UCnON m HUMAN CELLS 
An in vitro human blood ccD system is used to assess cytokine Activity 
is based on the measurement of interferon and tumor necrosis factor (a) (IFN and TNF, 
5 respectively) secreted into culture media as described by Testennan et al. In "Cytokine 
Induction by the Immunomodulators Imiquimod and S-27609**, Journal of Leukocyte 
Biology, 58, 365-372 (September, 1995). 
Blood Cell Pre paration for Culture 

Whole blood firom healttiy human donora is collected by venipuncture into EDTA 
10 vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated fiom whole 
blood by density gradient centrifiigation using lfistopaque®-1077. The PBMCs are 
washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10^ 
cells/mL in RPMI con^lcte. The PBMC suspension is added to 48 well flat bottom sterile 
tissue culture plates (Costar, Cambridge, MA or Becton IXckinson Labware, Lincohi Park, 
1 5 N J) containing an equal volume of RPMI complete media containing teat compound. 
Compound Preparation 

The compounds are solubilized in dimethyl sulfoxide (DMSO). The DMSO 
concentration should not exceed a final concentration of 1% for addition to the culture 
wells 
20 Incubation 

The solution of test compound is added at 60 ^M to the first well containing RPMI 
complete and serial 3 fold dilutions arc made in the wells. The PBMC suspension is then 
added to the wells in an equal volume, bringing the test compound concentrations to die 
desired range (0.12 to 30 |iM). The final concentration of PBMC suspension is 1.5-2 X 
25 1 0^ cellsAnL. The plates are covered with sterile plastic lids, mixed gently and then 
incubated for 18 to 24 hours at 3T'C in a 5% caibon dioxide atmosphere. 
Separation . 

Following incubation the plates arc centtifuged for 5-10 minutes at 1000 rpm 
(-200 X g) at 4"C. The cell-fi^ee culture supernatant is removed with a sterile 
30 polypropylene pipet and transferred to sterile polypropylene tubes. Samples arc 

mamtained at -30 to -70*C until analysis. The samples are analyzed for interferon (a) and 
for tumor necrosis fiu^tor (a) by ELISA. 
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Interferon (d\ and Tumor Necrosis Factor fa) Attal ygis hy FJ.TS A 

Interferon (a) concentration is determined by EUSA using a Human Multi-Species 
kit from PBL Biomedical Laboratories, New Brunswick, NJ, Results are expressed in 
pg/mL. 

5 Tumor necrosis factor (a) (TNF)concentration is detennined using EUSA kits 

available from GenTyme, Cambridge, MA; Ri&D Systems, Minneapolis, MNy or 
Pharmmgen, San Diego, CA. Results are expressed in pg/mL. 

TTie table below lists the lowest concentration found to induce interferon and the 
10 lowest concentration found to induce tumor necrosis fector for each compound. A 
indicates that no induction was seen at any of &e tested concentrations; generally tiie 
highest tested concentration was 10 or 30 fiM. 



Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (jiM) 


Interferon 


Tumor Necrosis Factor 


I 


0.12 


3.33 


2 


031 


10 


3 


0.04 


* 


4 


3.33 


* 


5 


0.04 


0.37 


6 


0.12 


1.11 


7 


0.37 


• 


8 


0.04 


0.12 


9 


0.12 


3.33 


10 


1.11 


Ml 


11 


Lll 


0.04 


12 


1.11 


* 


13 


0.37 


Ul 


14 


0.12 


037 


15 


1.11 


333 
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Cytoldiie Induction in Human Cells 


Example 


Lowest Effective Concentration (jiM) 


Number 


Interferon 


Tumor Necrosis Factor 


16 


3.33 


10 


17 


0J7 


0.37 


18 


0.37 


10 


19 


0.12 


3.33 


20 


0.12 


3,33 


21 


Lll 


10 


22 


1.11 


10 


23 


1.11 




24 






25 


10 




26 


1.11 




27 


1.11 


« 


29 


1.11 


o 


30 


0.37 


3.33 


31 


3.33 


3.33 


32 


0.01 


1.11 


33 


0.04 


0.12 


34 


0.01 


0.04 


35 


0.01 


0.12 



98 



wo 02/46193 



PCT/USOl/46704 



5 



WHAT IS CLAIMED IS: 

1 . A compound of the fonnula 



10 




(0 



wherein: X is -CHRj-, -CHRj-aHgrl-, or-CHRa-alkenyls 
Ri IS selected from fhp group coosisting of: 
-heteroaiyi; 
-heterocyclyl; 
1 5 -Rip- heteroaiyl; and 

-R4-heierocyclyl; 
R2 is selected from the group consisting o£ 
-l^drogen; 
-alkyl; 

20 -alkeiiyl; 

-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
25 -Alkyl-Y-alkenyt; 

-alkyl-Y-aijd; and 

- aOcyl or alkenyl suhstituted by one or more substituents selected 
from the group coosisting of: 
-OH; 

30 
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-N(R3)2; 

-CON(R3)2; 
-CO-Cj-ioalkyl; 
-CO-OCi.ioaDcyl; 
5 -N3; 

-aryl; 

-heteioaryl; 
-heterocyclyl; 
-CO-aiyi; and 
10 -CO-hctcroaiyl; 

R4 is alkyl or alkenyl, which may be intenupted by one or more -O- 
groups; 

each R3 is indq)cndentfy H or Cmo aDcyl; 
15 each Yismdependently-0-or-S(0)o-2-; 

nis0to4; and 

each R present is independently selected fiom the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluotomethyl; 
or a phannaceutically acceptable salt thereol 



20 



30 



A compound or salt of claim 1 wherein Ri is -<CH2)o.3-hetBroaryL 



3. A compound or salt of claim 2 wheiein the heteroaryl is selected from the group 
consisting of 2-pyridyl. 3-pyridyl. 4-pyridyl, 2-diiazolyl, 2-pyTimidinyl, 4-pyrimidinyl, 4- 

25 triazolyU 2-benzofuranyl, 2-indolyl, 3<aibazolyl, 2-furai^l, 4-isoquinolinyi, 4-isoxazolyl, 
and 4-pyrazolyl 

4. A compound or salt of claim 1 wherein X is -CH(alkylXaIkyI)- wherein die alkyl 
groups can be tbe same or different 



5. A compound or salt of claim 1 wherein X is -CHz-CHr- 
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6. A compound or salt of claim 1 vdierein X is -CHidUsXCUiy. 

7. A compound or salt of claim 1 wherein R2 is H. 

5 8. A compound or salt of claim 1 wherein Rz is alkyl. 

9. A compound or salt of claim 1 wherein Ra is -alkyl-0-«lkyl 

10. A compound of the fonnuIa(II) 

10 



15 




N 
I 

X-0-(CH2)mo-C=C— Rio 



wherein: X is -CHR3-. -CHRj-all^l-, or-CHRj-alkcnyls 

Rio is selected from the group consisting of heteroaiyl and heterocyclyl; 
Rj is selected from the group consisting of: 
-hydrogen; 
■alkyU 
-alkenyl; 

20 -aiyl; 

-heteroaiyl; 

-heterocycl^; 

-alkyl-Y-aDqrl; 

-alkyl-y-alkeityl; 
25 -alkyl-Y-aryl; and 

-alkyl or alkenyl substituted by one or more substitucnts selected 

from the group consisting of: 
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-OH; 
-halogen; 
-N(R3)2; 
-CO«N(R3)2; 

5 -CO-Ci-ioalkyl; 

-CO-OCMoaDcyi; 

-aiyl; 

-heteroaiyl; 

10 -beterocyclyl; 

-CO-aiyl; and 
-CO-heteioaiyl; 

n is 0 to 4; 

each Rj is indq)eiidently H or Cuio allq^l; 
15 eachYis mdcpenden:fly-0~or-S(0)o-2S^d 

each R present is independently selected fipom &e group consisting of Cmo 
alkyl, Cmo aDcoxy» hydroxy, halogen and tiifluoiomethyl; 
or a phannaceutically acceptable salt thereof. 

20 11. A compound or salt of claim 10 wherein Rio is selected from die group consisting 
of heteroaiyl and substituted heteroaiyl. 

12. A compound of claim 1 1 wherein the heteroaryl is selected from the group 
conflistmg of 2-pyridyl, 3-pyridyl, 4-pyTidyl, 2-thiazolyl, 4-pyrazolyl, 3-furanyl, 2-thienyl, 

25 and 2-pyrimidinyl. 

13. A compoond or salt of claim 10 wherein X is -CH(alkyl)(alky]>-, wherein fhs 
allc/l groups can be the same or differont 

30 14. A compound or salt of claim 10 wherein X is -CHrrCHr-. 

15. A compound or salt of claim 1 0 wherein X is -CH(C2Hs)(CH2)-. 
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5 



16. A compound or salt of claim 10 wherein R2 is H, aSkyl, or alkyl-O-alkyl. 

17. A compound selected fix>m the group consisting of: 



H2-{[3-(isoquinoliiHl-yl)-2-propyiQ^l]oxy}ethyl>l^^^ 
amine; 

l-(2.{[3-(l,3-tbiazol-2-yl>2-piopynyl]oxy}e%l>l*imidazol4,5-clq^^ 
amine; 

10 l-{2-[3-<lJY-4-pyra2»lyl)propoxy]ethyl}-l^-i^ 

l42-(3^fyrimidin-2-ylpropoxy)ethyll-lff-imidazo[4^-c](p^ 
l-(2-<3-pyiidin-4-ylpiopoxy)c%l>liWmidazo[4,5^^ 
l-[2-(3-pyridin-2-ylpn)poxy)ethyll-lH-imidazo[4,5-clquinoli^ 
l-{2-[3-{13-AiazoI-2-yl)propoxy]cAyi}-l/r.imida2o[4,5-c]q^^ 

15 l-[2-{3-pyridinO-ylpropoxy)ethyl]-lf/^inudazo[4,5-c]qui^ 

l-[2-(3-pyrimidin-5-ylpropoxy)ethyl]-l/f-imidazo[4^-c]quinolin-^^ 

l-{2-[(l-benzyl-li/-lA3-triazol-4-yl)methoxy]c%l}-l^-inudazo[^^^ 
c]quinoline-4-amine; 

l-{2-[(l-ben2yl4^-lA3-tria2ol.5-yl)methoxy]ethyl}.l/f-inudazo[^ 
20 c]quinoline-4-amine; 

l-[2-({l-[G)hcnylsulfanyl)methyI]-l/r-lA3-triazol-4-yl}me^^ 
imidazo[4,5'<;]quinoline-4-amine; 
l-[2-({l-[(phcnylsulfirayl)metbyl]-l/r-UJ-triazol-5-y^ 
imidazo[4,5-c]quinoline-4-aniine; 

25 1 -[2-{bcn2o[>]iuiaiv.2-ylmethoxy)ethyI]-l/f-imidazo[4^^^ 

l-[2-<pyridin-3-yknethoxy)cthyl]-l/^imidazo[4,5-c]quinolin'4-^^ 
l-[2-{pyridin-2-ylmetboxy)c%l]-l/f-imidazo[4,5H;]quinol^ 
H2-^yridin-4-ylmethoxy)cthyl]-ljy-nmdazo[4,5-c]qui^ 
l-{2-[(3,5Kiime1hyKsoxazol-4-yl)me&oxy]e%l}-l^r-imida2o[4,5-c]q^ 

30 amine; 

K2-{[3Kpyrimdin-2-yl)-2-propynyl]oxy}e%l)-lH-^ 
amine; 
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H2-{[3-(pyrid-4-yI)-2-piopynyl]oxy}ethyl)-lH-nmda2»[4,^ 
l-(2-{[3-(fur-3-ylV2-propynyl]oxy}ethyl)-lif-imidazo[4,5-clq 
4.(3.[2-(4-aniin(>«lH-imidazo[4,5-c]quinolm-lTyl)etho 
thiophen-2-ylcaiboxaldehyde; 

l-(2-{[3-{pyrid-2-yl)-2-propynylloxy}ethyl)4if-imidazo[4,5-c]qum^ 

l-{2-methyl-l-[(pyrid-2-yloxy)mcthyllpropyl}-lH-iimda2o[4,5^^^ 

amine; 

1 - { 1 -[(pyrid-2-yloxy)methyllpropyl} -lH-iinidazot4,5-clqumoline-4-aminc; 

l-PK9HH;aibazoM-yloxy)pTopyll-li/-iimda2o[4,5-^]qm^^ 

l-{2-[(3-thien-2-ylprop-2-ynyl)oxy]e%l}-l/r-iinidazo[4,^ 

l-{2-[(l-me%l-lH-mdol-2-yl)mcthoxy]e%l}-liy-m^ 

amixse; 

1- I2-(3-ttuen-2-ylpropoxy)ethyl]-l//-imida2o[4,5-c]qumoU^ 

2- methyl-l-[2-<3-pyridin-3-ylpropoxy)ctiiyi)-lH-imidazo[4,5-c]qi^ 
2-butyl-i-[2K3-pyridm-3-ylpropoxy)ethyl]4/f-imidko[4,5^ 
H2-{tetndiydiofiii^2-ylmethoxy)prop 
l-{24(5<Moio-l-bcnzotWcn-3-y0meflioxy]propyl}-ljy^-imid 

amine; 

1- {2-[(3-nitropyridm-2-yl)oxy]propyl}-l/f-iinida2o[4,5-c]qum 

1 -(2-methyM - {[(3-mtropyridin-2-yl)oxy]methyl}propyl)-l/f-imidazo[4,5- 
c]qiiinolm-4-amme; 

I^l.{[(5-cWoro-l-benzothien-3-yl)methoxy]methyl}-2-methylpiopyO^ 
uxiidazo[4,5-c]qumoIin-4-amme; 

2<2-methoxycthyI)-l-[2<3-pyridm-3-ylpropoxy)ethyl]-l^^ 
c]qumolin-4-aiiune; and 

2- mcthyI-I-[2-(3-pyridm-3-yIpropoxy)ctfayIH.^^ 
cJquinolin-^-axnine; 

or a phannaceutically acceptable salt tiicreol 
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1 8. A compound of tiie foimula (EI) 




NH2 



N 



N 

I 



X-0~Ri 



m 



5 



wherein: X is "CHR3-. -CHRj-^lkyl., or-CHRj-alkenyl-; 



-hydrogen; 
-allqfl; 

-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-all^l-Y-aryl; and 

- atkyl or alkeny] substituted by one or more substituents selected 
from the group consisting o£ 



10 



Ri is selected from &e group consisting of: 
-heteioaxyl; 
-heterocyclyl; 
-R4- heteroaryl; and 
-R4-heterocyclyl; 



Ri is selected from the group consisting of: 



25 



-OH 
-halogen; 
-N(R3)2; 
-CO.N(R3)2; 
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-CO-Ci.ioalkyl; 
-CO-O-Ci.ioallqrl; 

-N3; 
-aiyl; 

5 -heteroaiyl; 

-heterocyclyl; 
•COaiyl; and 
-CO-hcteroaiyl; 

R4 is alkyl or alkenyl, which may be intemipted by one or more -O- 
10 groups; 

each R3 is independently H or Clio alkyl; 
each Y is independently -O- or -S(0)o^; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Ci-io 
15 alkyl, Cmo aDcoxy, hydroxy, halogen and trifluoromethyl; 

or a phaimaceutically acceptable salt thereof. 

19. A compound or salt of claim 18 wherein R2 is H or aOcyL 

20 20. A compound or salt of claim 18 wherein R2 is -all^l-O-alkyl. 

21. A compound of the formula (IV): 

NH2 

N 
N 

X-0— (CH2)i-io— C^CRio 



25 




(IV) 



whcrem: X is -CHR3-, -CHRj-alkyl-, or -CHRj-alkenyl-; 

Rio is selected from the group consisting of heteroaiyl and heterocyclyl; 
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R2 is selected from the group consisting ot 
-hydrogen; 
•alkyl; 
-alkenyl; 

5 -aiyl; 

-heteroaxyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
10 -alkyl-Y-aryl; and 

-aU^l or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OEt 
-halogen; 

15 -m^hi 

^0-N(R3)2; 
-CO-Ci-io alkyl; 
-CO-0-C|,io alkyl; 
-N3; 

20 -aiyl; 

-heteioaiyl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaiyl; 

25 each K3 is indcpendcndy H or Cmo alkyl; 

each Y is bdependently -O- or-S(0)a.2-; 
iii80to4;and 

each R is independently selected from the group consisting of C|.to 
alkyU C|.io alkoxy, l^dioxy, halogen and trifluoromediyl; 
30 or a phannaceuticalty acceptable salt thereof 
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22. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 and a phaimaceutically acceptable carrier. 

V 

23. A pharmaceutical composition comprising a therapeutically effective amount of a 
5 compound or salt of claim 10 and a pharmaceutically acceptable carrier. 

24. A pharmaceutical composition con^rrising a therapeutically effective amount of a 
compound or salt of claim 17 and a phaimaceutically acceptable carrier. 

10 25. A method of inducing cytokine biosynthesis m an ammal coii^)nsmg admmistering 
a therapeutically effective amount of a compound or salt of claim 1 to the animal. . 

26. Ihe method of claim 25 wherein tiie cytokine is IFN-o. 

15 27. A method of inducing cytokine biosynthesis in an animal comprising administering 
a therapeutically effective amount of a compound or salt of claim 10 to tiie animal. 

28. The method of claim 27 wherein flie cytokine is H^-a 

20 29. A method oftreatmg a viral disease in an ammal con^yrising administering a 
therapeutically effective amount of a conq)ound or salt of claim 1 to the animal. 

30. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the animal. 

25 

31. A method of treating a viral disease in an animal comprising adminislering a 
therapeutically effective amoimt of a compound or salt of claim 10 to the animal. 

32. A method of treating a neoplastic disease in an animal comprising administering a 
30 dierapeutically effective amount of a compound or salt of claim 10 to the animal 
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33. A method of mducing cytokine biosynthesis in an animal compnsmg administering 
a theraputically effective amount of a compound or salt of claim 17 to the animal 

34. The metiiod of claim 33 wherein the cytokine is IFN-a. 

3 5. A method of treating a viral disease in an animal comprising administering a 
therapeuticany effective amomit of a conqwund or salt of claim 17 to the animal. 

36. A method of treating a neoplastic disease in an animal comprising administering a 
10 therapeutically effective amount of a con^wund or salt of claim 17 to the animal. 

37. A compound of the formula (V): 



15 




(V) 



wherein: X is -CHR3-, -CHRralkyK or^CHRj-alkenyls 
Ri is selected firom the group consisting of: 
-heteroaryl; 
20 -hcterocyclyl; 

-R4- heteroaryl; 
-R4-heteT0cyclyl; and 
■{CH2)i.i(rOC-Ri(^ 
is selected fiom the group consisting of: 
25 ^tQrdrogei^ 

-alkyl; 
-aUcenyl; 
-aryl; 
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-heteioaiyl; 
-heterocyclyl; 
-a1kyl-Y*aIkyl; 
-alkyl-Y-alkcnyl; 
5 -alkyl-Y-aiyl; and 

- aOcyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

10 -N(R,)j; 

-CO-NCRs):; 
•CO-Ci-toalkyU 
•CO-<>C|.to aOiyl; . 

15 -aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-axyUand 
-CO-heteroaiyl; 

20 

R4 is alkyl or alkenyl, which may be intemipted by one or more -O- 
groups; 

each Rj is independently H or Cmo alkyl; 
Rio is heteioaiyl or heterocyclyl; 
25 each Y is independently -O- or -S(0)o.2-; 

ni80to4;iaid 

each R present is independentiy selected fiom fhe group consisting of Cmo 
alkyl, C1.10 alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phazmaceutically acceptable salt tiiereof. 

30 
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5 wherein: X is -CHR3-. -CHRa-alkyl-, or-CHRj-aDcenyl-; 

Ri is selected from the group consisting of: 
-heteroaiyl; 
-heteiocyclyl; 
-Rrr heteroaiyl; 
1 0 -R<~heterocyclyl; and 

-(CH2)|.|0-C^-RlO; 

R2 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 

15 -alkenyl; 

-aryi; 

-hetBToaiyl; 
-heteiocyclyl; 
-alkyl-Y-alkyl; 
20 -alkyl- Y- alkenyl; 

-alkyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substitucnts selected 
from the group consisting of: 
-OH; 

25 -halogBn; 
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-CO-N(R3)2; 
OO-Ci-io alkyl; 
-CO-OCMoaftyl; 
-N3; 

5 -aiyl; 

-heteroaryl; 
-hctcrocyclyl; 
-CO-aiyl; and 
-CO-heteioaxyl; 

10 R4 is alkyl or alkeny U which may be intenupted by one or more -Q- 

gmups; 

each Ra is independently H or Ci.io aOg^l; 
Rio is heteroaiyl or heterocyclyl; 
each Y is independently -O- or -S(0)o-2-; 
15 n is 0 to 4; and 

each R present is independently selected from the group consisting of C mo 
all^l, C].io aflcoxy. hydroxy, halogen and trifluorometfayl; 
or a phaxmaceutically acceptable sah diercof 



20 39. A compound of the formula (Vm): 

N— (COOR7)2 




(vni) 

wherein: X is -CHR3-, -CHRs-aUcyl-, or -CHRj-alkenyl-; 
2S Ri is selected from the ffoup consisting of: 

•heteroaryl; 
-heterocyclyl; 
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heteroaiyl; and 
-R4-^eterocyclyl; 
Ri is selected froim the group consisting of: 
-hydiogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

-heteioaiyl; 
-heterocyclyl; 
-alkyl-Y-aDcyl; 
-alkyl-Y- alkenyl; 
-aIkyl*Y-aiyl; and 

- alkyl or alkenyl substituted by one or mote substituents selected 
from the ^up consisting of: 

-OH; 

-halogen; 

-N(R3)2; 

-CO-N(R3)2; 

-CO-Cmo alkyl; 

-CO-O-Cwo alkyl; 

-N3; 

-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aiyU and 
-CO-heteioaiyl; 

R4 is alkyl or alkenyl, which may be intenupted by one or more -O- 
groups; 

each R3 is independently H or Cmo 
each Y is independently -O- or -S(0)(m-; 
iiis0to4; 



113 



wo 02/46193 



PCTAJSOl/46704 



each R present is independently selected from the group consisting of Cmo 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; and 

R? is /err-butyl or benzyl; 

or a phaimaceuticaliy accq)table salt thereof. 

5 

40. AconqK)tuidof diefoniiula(DQ 




(DQ J 

lo'' *■ " 

wherein: X is -CHRa-, -CHRa-alkyl-, or -CHRa-aJkenyl-; 

R] is selected fmm the group consisting of: 
-heteroaiyl; 
-heterocyclyl; 
IS -Rt-hetnoaiyUand 

-Rr-hetBiocyclyl; 
Rx is selected from the group conssting of: 
-hydrogen; 
-alkyl; 

20 -aDccnyU 

-aiyl; 

-heteroaiyU 
-heterocyclyl; 
-aUcyl-Y-alkyl; 
25 -alkyl-Y-alkeiiyl; 

-aO^l-Y-aiyl; and 
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- alkyl or alkenyl substituted by one or more substitucnts selected 
from the group consisting of: 

-OH; 

-halogen; 

5 -N(R3)2; 

-CO-N(Rj)2; 
-CO-C|.ioallQrl; 
-COO-CMoallgrl; 
-N3; 

10 -aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaryl; . 

15 R4 is aUcyl or alkenyl, which may be mtemipted by one or more — O— 

groups; 

each R3 is independently H or Cm© alkyl; 
each Y is independently -O- or -S(0)o.2-; 
n is 0 to 4; and 

20 each R present is independently selected from tlie group consisting of Cmo 

alkyl, C|.io a]koxy» hydroxy, halogen and tzifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

41. A phannaceutical con^sition comprising a therapeutically effective amount of a 
25 compound or salt of claim 1 8 and a pharmaceutically acceptable carrier. 

42. A method of inducing cytokine biosynthesis in an animal comprising administering 
a therapeutically effective amount of a con^und or salt of claim 1 8 to the animal. 

30 43. The method of claim 42 wherein &e cytokine is IFN-<x. 
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44. A method of treating a viral disease in an animal comprising administering a 
fterapeutically effective amount of a con^und or salt of claim 1 8 to the animal 

45. A method of treating a neoplastic disease in an animal comprising administering a 
S ttier^utically effective amount ofacon^mid or salt of claim 18 totheaoimaL 

46. A pharmaceutical composition corrqmsing a therapeutically effective amount of a 
compouiKl or salt of claim 21 and a pharmaceutically acceptable carrier. 

10 47. A method ofinducing cytokine biosyndiesis in an armnalconq[>rising ad 

a therapeutically effective amount of a compound or salt of claim 21 to ttie animal. 

48. The method ofckim 47 i9i4ierein the cytoldiie is IFN-^ 

15 49. A method oftreating a v^ disease in an arihiialcoiiaprisingadininisteri^ 
therapeutically effective amount of a compound or salt of claim 21 to die animaL 

50. A method of treating a neoplastic disease in an animal comprising adminisCering a 
therapeutically effective amount of a compound or salt of claim 21 to the animaL 

20 

51. A compound of die formula (VII): 




I 

(VII) 

wherein: Z is NH2 or NO2; 
25 X is -<aiRj-, <:HR3-aIkyl-, or -CHRa-alkenyl-; 

Ri is selected fiom fbc group consisting o£ 
-beteroaxyl; 
-heterocyclyl; 
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-R^ heteroaiyl; and 

-R4-heterocyclyl; 
R4 is alkyl or alkenyl, which may be inteimpted by one or more -O- 
groiq)s; 

each R3 is independently H or Cmo alkyl; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of C|.to 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt hereof. 

52. A compound of the formula (XLIV): 




(XLIV) 

1 5 wherein: X is -CHR3-, -CHRi-alkyl-, or -CHRj-alkenyl-; 

Ri is selected from the group consisting of: 

-heteroaryl; 

-hetcrocyclyl; 

-Rr- heteroaiyl; and 
20 \^ -R4-heterocyclyl; 

Ri is selected from the group consisting of: 

-hydrogen; 

-alkyl; 

-alkenyl; 
25 -aiyl; 

-heteroaiyl; 

-heteiocyclyl; 

-alkyl-Y-alkyl; 
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-alkyl-Y-aUcen^; 
-alkyl-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
5 -OH; 

-halogen; 

-CO-N(R3)2; 
-CO-Ci.io alkyl; 
10 -CO-O-CioalkyU 

-Nj; 
-aiyl; 

-heteroaiyl; 
-hctcrocycfyl; 

15 -CO-aiyl;Mid 

-COhcteroaiyl; 

R4 is alkyl or alkenyl, which may be intenupted by one or more -O- 
groups; 

each R3 is independently H or Ci.to alkyl; 
20 each Y is independently -O- or -S(0)o-r; 

Dis0to4;and 

each R present is independently selected from tiie group consisting of Cmo 
alkyU Cmo alkoxy, hydroxy, halogen and trifluorometfayl; 
or a pharmaceutically acceptable salt Aereofl 

25 
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